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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specif ications 
at the time of shipment from the factory. Hewlett-Packard further certifies that its 
calibration measurements are traceable to the United States National Bureau of 
Standards, to the extent allowed by the Bureau's calibration facility, and to the 
calibration facilities of other International Standards Organization members. 



WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material 
and workmanship for a period of one year from date of shipment. During the warranty 
period, Hewlett-Packard Company will, at its option, either repair or replace products 
which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility 
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay 
shipping charges to return the product to Buyer. However, Buyer shall pay all ship- 
ping charges, duties, and taxes for products returned to HP from another country. 

HP warrants that its software and firmware designated by HP for use with an 
instrument will execute its programming instructions when properly installed on that 
instrument. HP does not warrant that the operation of the instrument, or software, or 
firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inade- 
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized 
modification or misuse, operation outside of the environmental specifications for the 
product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER^S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE- 
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED 
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 



ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are 
available for Hewlett-Packard products. 

For any as s/s fa are, contact your nearest Hewlett-Packard Sales and Service Office. 
Addresses are provided at the back of this manual. 
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SECTION I 

GENERAL INFORMATION 



1^1. DiSCRJPTION, 

1-2. The Hewlett-Packard Models 61BC/620B SHF 
Signal Generators {Figure 1-1} provide RF signal out- 
put in the fre<iuericy ranges of 3800 to 7600 MHz, and 
7000 to 11^000 MHz respectively* At least 1-mW 
power output is available over the entire frequency 
range. The output frequency is indicated on a direct- 
reading dial. The RF output power is adjustable by 
an attenuator that is calibrated in pV and dB, 

1-3, Five t^’pesof modulation are available: internal 
pulse modulation, external pulse modulation, internal 
frequency modulation, external frequency modulation, 
and internal square -wave modulation. 

1 - 4 * The inte r nal pu Ise mo dulation has a v ar iable rep - 
etition rate of 40 to 4 , 000 Hz . Pulse width is variable 
from 0, 5 to 10 ^js as measured at the pulse 50% ampli- 
tude points . Internal square wave modulation is vari- 
able from 40 to 4,000 Hz, 

1-5, The Signal Generator can be modulated by 
external pulses of positive or negative polarity* The 
amplitude of the modulating pulses may be 20 to 70V, 
and the pulse width between 0, 5 and 2500 ps, 

1-6, Internal frequency modulation comprises a saw- 
tooth sweep rate of 40 to 4,000 Hz, Frequency devia- 
tion is variable from 0 to 5 MHz over most of the 
band. External frequency modulation from an exter- 
nal sine wave is provided. Frequency deviation is 
approximately 5 MHz* 

1-7, Synchronization outputs of the Signal Generator 
comprise two types: delayed, and undelayed. The de- 
layed synchronization output is a positive pulse that 



occurs simultaneous with the RF pulse* The pulse 
has an amplitude of 25 V mlmmumand a rise time less 
than 1 ps when terminated in a load of 1000 ohms or 
more* The undelayed synchronization pulse has the 
same characteristics as the delayed pulse, except the 
pulse occurs between 3 to 300 jus (as adjusted by front- 
panel control) before the RF pulse, 

1-8, Both the pulse- and frequency-modulated RF 
output may be synchronized with the following exter- 
nally generated signals: sine waves of 40to4,000 Hz, 
and 5 to 50V amplitude; pulses of 40 to 4,000 Hz, a 
peak amplitude of 5 to 50V, a rise time of 0, Ito 1 ps, 
and a width of 0, 5 to 5 



!-9. IKSTRUMINT IDiNTlFlCATION . 

1*10* Hewlett-Packard instruments have a two-part 
serial number. The first four digits are the serial 
prefix* K the prefix on your instrument is not listed 
oh the title page of this manual, in the appendix, or on 
a Manual Change sheet enclosed with the manual, the 
correct information may be obtained from any Sales and 
Service Office listed at the rear of this manual* 
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Table 1*1. Specifications 



Output 

Freciuency Range: 

61 8C: 3,800 to 7,600 MHz covered in a single 

band. 

620B: 7 to 11 GHz covered in a single band. 
Repeller voltage automatically tracked and proper 
mode automatically selected 

Calibration; Direct reading* Frequency calibration 
accuracy better than ±1%. 

Vernier: hF control has a minimum range of 0,5 
MHz (61 6C), 1.5 MHz (620B) over most of the 
band for fine tuning. Remote aF connector on 
rear panel permits fine tuning with external po* 
tentiometer; tuning range at least 0.5 MHz 
(618C), 1.5 MHz (620B) over most of the band 
with potentiometer > 2 megohms. 

Frequency Stability: 

With Temperature: Less than 0, OOG^/'^C change 
in ambient temperature* 

With Line Voltage: Less than 0,02% change for 

line voltage variation of il0%. 

Residual FM: < 15 kHz peak. 

Output Range: 1 milliwatt or 0.224 volt to 0.1 
microvolt {0 dBm to -127dBm)into 50 ohms. Di* 
rectly calibrated in microvolts and dB. Coaxial 
Type N connector. 

Output Accuracy: Within ±2 dB from -7 to *127 

dBm, within ±3 dB from 0 to -7 dBm, at front 
panel connector, terminated in 50“Ohm load. 
Temperature *compensated detector circuit mon* 
itors RF oscillator power level. An auxiliary, 
fixed-level RF output fat least 0,3 mW) is pro- 
vided onthe front panel for use with other equip- 
ment such as a frequency counter or phase-lock 
instrumentation. 

Source Impedance; 50 ohms nominal; reflection co- 
efficient less than 0,33 (2 SWR. 9.6 dB return 
loss, ) 

Modulation 

Modulation: Internal or external pulse, FM, and 
square wave. 

Internal Pulse Modulation: Repetition rate v*ariable 
from 40 to 4,000 pps, puise width variable 1/2 
to 10 microseconds. 

Sync Out Signals: Siniultoneouswith RF pulse, pos- 
itive. In advance of RF puise. positive, variable 
3 to 300 microseconds, (Better than 1 micro- 
second rise time and 25 to 100 volts amplitude 
into 1, 000-ohm load.) 

External Synchronization: 

Sine Wave: 40 to 4,000 Hz, 5 to 50 V rms. 
Pulse: 40 to 4,000 pps, 5 to 50 V peak, positive 
or negative, 0, 5 to 5;isec wide, 0. 1 to 1 ysec 
rise time. 

Internal Square Wave Modulation: Variable, 40 to 
4.000 Hz. controUedby PULSE RATE control. 



Internal Frequency Modulation: Sawtooth sweep 

rate adjustable 40 to 4,000 Hz. Frequency de- 
viation to 5 MHz peak-to-peak over most of the 
frequency range* 

External Pulse Modulation: Pulse requirements: 

amplitude from 20 to 70 volts peak positive or 
negative, width 0, 5 to 2,500 microseconds. 

External FM: Frequency deviation approximately 

5 MHz peak-to-peak over most of the band. Sen- 
sitivity approximately 20 V/MHz at front -panel 
connector, approximately 10 V/MHz at rear panel 
connector {mating connector supplied* ) Front- 
panel connector is capacitive ly coupled to klystron 
repeller; rear-panel connector is dc coupled to 
klystron repeller and is suitable for phase -lock 
control input. 

Oenerol 

Power Source: 115 or 230 volts il0%, 50 to 60 Hz, 
230 W. 

EFI: Conducted and radiated leakage limits are be- 
low those specified in M1L-I-6101D. 

Dimensions: Cabinet Mount: 17-1/2 in. wide> 

13-7/8 in, high, 20-3/8 in. deep behind panel 
(445 X 353 X 517 mm). 

Rack Mount: 




Weight: Net, 59 lbs. (31,3 kg). Shipping, 90 lbs. 
(40,5 kg). 

Accessory Furnished: 11500A Cable Assembly, 
6 feet [1830 mm) of specially treated RG-2I4A/U 
50-ohm coaxial cable terminated at each end with 
UG-21D^U Type N male connectors: 7 -1/2 -ft. 
(2290 mm) power cable. 

Accessories Available; 11 001 A Cable Assembly, 
45 in. long, RG-58C/U 50-ohm Coax, terminated 
by dual banana connector on one end, BNC on 
other, 10503A Cable Assembly, 4 feet long, 
RG-58C/U 50-ohm Coax, terminated on each end 
by BNC male connectors. 
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SECTION II 
INSTALLATION 



2-1. INCOMING INSPECTION. 

2-2, The Signal Generator was carefully inspected, 
both mechanically and electrically, prior to shipment. 
Inspect it for mechanical damage received in fransil, 
check for supplied accessories, and test electrical 
performance using the procedure given in Section V. 
If there is damage or deficiency, or if electrical per- 
formance is not within specifications, seethe warranty 
inside the front cover of this manual- 

2-3. PRIPARATION FOR USE. 

2-4, POWER REQUIREMENTS. 

2-5. The Signal Generator requires a power source 
of 115 or 230 V ac ±10"^, single phase. The power 
source must supply approximately 250 W. 

2-6, 115/230 VOIT OPERATION, 

2-7. A tw^o-position slide switch, on the rear panel, 
permits operation from either a 115 or 230 V power 
source- The number visible on the switch slider indi- 
cates the line voltage for which the Signal Generator 
is connected. 



2-8. To prepare the Signal Generator for operation, 
set the 115-230 V switch so that the number visible on 
the slider corresponds to the avail able line voltage* 
Install a fuse of correct rating. 

CAUTION 

To avoid damage to the Signal Generator, 
before connecting the power cable, set the 
115-230 V switch for the line voltage to be 
used. 



2-9. POWER CABLE. 



2-10. To i)rotecl operating personnel, the National 
Electrical Manufacturers' Association (NEMA) recom- 
mends that the Signal Generator panel and cabinet be 
grounded. Accordingly, the Signal Generator is 
equipped with a three -conductor power cable which, 
when plugged into an appropriate receptacle, grounds 
the panel and cabinet* The offset pin of the three-prong 
connector is the ground pin, 

2-11, To preserve the protection feature w^hen oper- 
ating the Signal Generator from a two -contact outlet, 
use a three-prong to two-prong adapter (HP Part No. 
125 1-0048) and connect the green pigtail on the 
adapter to ground. 



2-12. COOLING. 

2-13. Forced air cooling is used to maintain safe op- 
erating temperatures within the Signal Generator cabi- 
net, The air intake and exhaust ports, cooling fan, 
and air filter are located at the rear of the cabinet. 
To ensure adequate ventilation, maintain about three 
inches of clearance behind the cabinet, 

CAUTION 

Do not operate the Signal Generator if the fan 
is not operational, 

2-14. AIR FILTER. 

2-15, The air filter, as received with a new Signal 
Generator, has a coating of dust-catching substance 
which improves air cleaning action. To maintain ade- 
quate ventilation, clean and recoat the air filter at 
regular intervals. SeeSection V for cleaning instruc- 
tions. 



2-16, REPACKING FOR SHIPMENT. 

2-17, If the Signal Generator is to be packaged for 
shipment use Che original shipping container and pack- 
ing materials* If these have been discarded or not in 
condition for reuse, obtain new materials from your 
local Hewlett-Packard Sales and Service Office (see 
rear of this manual for locations), or follow these gen- 
eral instructions: 

a* Wrap the Signal Generator in heavy^ paper or 
plastic. (If the Signal Generator is being shipped to a 
Hewlett-Packard service facility, attach a tag indi- 
cating type of servicing required, return address, 
model number, and full serial number. ) 

b. Use a strong shipping container. A carton made 
of 500- to 600-pound test material will usually provide 
adequate protection, 

c* Use enough shock-absorbing material (3- to 4- 
inch layer) around all sides of instrument to provide 
firm cushion and prevent movement inside the con- 
tainer. Protect the control panel with cardboard. With 
Hewlett-Packard "floater pack" packaging, the foam 
blocks provide sufficient sliock protection, and addi- 
tional material is unnecessary. 

d. Seal the shipping container securely. 

e. Mark the shipping container "FRAGILE” to as- 
sure careful handling. 

2-18, In any correspondence refer to the Signal Gen* 
erator by model number and full serial number. 
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SECTION III 
OPERATION 



34- INmODUCTlON. 

3-2* This section provides instruction to properly 
operate the Si^rnal Generaiorx Included are general 
operating information; a description of controls, con- 
nectors, and indicators; and basic operating procedures 
for each mode of operation* 

3-3. GENERAL OPERATING INFORMATION. 

CAUTION 

Do not connect RF or dc power in any magni- 
tude to the output terminals of this instru- 
ment. As little as 0.2 W can permanently 
damage the attenuator probe* Extreme care 
should be exercised when working with trans- 
ceiver-type equipment to insure that the 
transmitter section is not operating while the 
Model 613C 620B is connected to the trans- 
ceiver antenna* 

3 - 4 . OUTPUT ACCURACY. The accuracy of the out - 
pul system and the caJibration of the attenuator in the 
Model 618C 620B is determined at the front-panel out- 
put jack* Output cable losses must be considered in 
addition to the attenuator dial indication when employ- 
ing specific signal levels at the end of the output cable* 

3-5* £:*rratjc instrument performance at the output 
tenninals* or no power output is frequently an indica- 
tion that the instrument has been subjected to abuse. 
This condition may be confirmed by measuring either 
the dc resistiuice oUhe attenuator or the SWR looking 
into the panel connector. Dc resistance is approxi- 
maieiy 50 ohms* SWR (at panel connector) is 2*0 or 
less* 

3-6. The klystron used in this instrument is expensivc 
andhas a shorter life (approximately 1000 hours) ihanj 
that of a conventional vacuum tube. Power should bo 
removed from the Sigjial Generator when it is not in 
use inorder to increase the useful life of the klystron. 

3-7- CONTROLS, CONNfCTORS AND 
INDICATORS- 

3-8. Front 'panel controls* connectors* and indicators 
are shown and described in Figure 3-1. 



3-9. BASIC OPERATING PROCEDURES, 

3-10. TURN ON. 

a* Set rear -panel H5-230V switch to match lino 
voluigc, und check that the line fuse has correct 
rating* 

b* Connect Signal Generator to power source. 



c. Depress LINE switch* Allow 5-minute woi’m- 
up time* If ambient temperature is below 10 'C 
(50"F), allow a longer warmup period* 

3-11. DETAILED OPERATING PROCEDURES* 



CAUTION 

Do not use the Signal Generator if the cooling 

fan does not operate at turn-on* 

3-12* Detailed operating procedures are given in 

Figure 3-2 through 3-7* 

3-13* OPERATION WITH THE DYMEC DY-265QA 
OSCILLATOR SYNCHRONIZER. 

The G18C/620B is easily adapted for use with theDY- 

2650A Synchronizer as follows: 

1. Remove the internal shorting jumper from 
J303, pins A Sf B* Refer to Figure 5-22. 
The jumper is connected between the kly- 
stron reflector and its power supply across 
R526* 

2. Connect the mating connector J7 to P2 on the 
DY-2650A* This is to protect a user from 
accidentally contacting the otherwise exposed 
pins of P2, one of which will be at the reflec- 
tor potential after completion of step 3* 

3. Connect the klystron reflector lead and the 
reflector voltage lead to pins G and F, re- 
spectively, of J5 on the DY-26S0A* An RG- 
59A 'U type cable is recommended for this 
connection. 



No other modifications are normally required* The 
RF sample for the DY-2650A must be obtained from 
the signal generator output connector through a suit- 
able coupler. Varying the outijut level from the sig- 
nal generator to the device being tested will also vary 
the HF sample level into the DY-2650A. It is there- 
fore necessary to set the RF output level from the 
signal generator to a fixed value and to use an exter- 
nal attenuator for varying the level to the device under 
test if wide ranges in level are required. 



CAUTION 

When the shorting jumper has been removed 
from the klystron reflector supply voUage as 
described in step i above, the 620B must not 
be operated without being connected to the 
DY-2650A unless the reflector lead jumper 
is replaced. Omission of the jumper will 
damage the klystron. 
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Figure 3-1. Front-panel Controls, Connectors, and Indicators (Part 1 of 2) 
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1. MOD. SELECTOR. In FM EXT position, sine 
wave or sawtooth applied to EXT. MOD connec- 
tor modulates Signal Generator. In FMINT posi- 
tion, an internally generated sawtooth modulates 
the Signal Generator. In CW position, the Signal 
Generator is not modulated. In OFF position, 
Signal Generator RF output is disabled. In INT. 
position, the Signal Generator is modulated by 
internally generated pulses. In EXT+ position, 
the Signal Generator can be modulated by posi- 
tive pulses applied to the EXT. MOD. connector. 
In EXT- position, the Signal Generator can be 
modulated by negative pulses applied to the EXT. 
MOD. connector. In -^position Signal Genera- 
tor is modulated by internally generated square 
waves (approximately 50% duty cycle). 

2. PUl^E WIDTH, Adjusts width of modulating 
pulse when MOD. SELECTOR is set to INT. 

3. PULSE DELAY. Adjusts the delay time between 
synchronizing pulse and HF output pulse from 3 
to 300 JUS. 

4. PULSE RATE. Adjusts pulse repetition rate of 
modulation when MOD SELECTOR is set to INT. 

FM INT, or position and SYNC SELECTOR 
is ill XI or XIO position. When SYNC SELEC- 
TOR is in XI position, pulse rate is indicated 
by PULSE RATE control; when SYNC SELEC- 
TOR is in XIO position, pulse rate is 10 times 
that indicated by PULSE RATE control. 

5. SYNC SELECTOR. In position, and when MOD. 
SELECTOR is set to INT, Signal Generator may 
be synchronized by external sine-w^ave signal of 
5-50 V rms applied to SYNC. IN connector. In 
EXT- position, and when MOD. SELECTOR is in 
INT position, Signal Generator must be syn- 
chronized by negative pulses {5-50 V peak -to- 
peak) applied to SYNC. IN connector. In EXT+ 
])osiUon, and when MOD. SELECTOR is set to 
INT, the Signal Generator must be synchronized 
by e.xtcriml positive pulses (5-50 V peak - to ^ peak) 
applied to the SYNC. IN connector. In XI posi- 
tion. and MOD. SELECTOR is set to INT, the 
modulation repetition rate is as indicated by Uie 
PULSE RATE control. In the XIO fjosition, and 
when MOD, SELECTOR is set for INT, the mod- 
ulation repetition rate is 10 times that indicated 
bv the PULSE RATE control. 



6. Power Meter. Indicates RF power input in dBm 
to attenuator* 

7. AF* Provides up to 0, 5 MHz adjustment of output 
frequency for 618C; 1. 5 MHz for 620B. 

8. MHz/GHz. Indicates RF output frequency in 
megahertz/gigahertz for 618C/620B respectively. 



9. Frequency Control, Adjusts RF output fre- 
quency. 

10. DELAYED SYNC. OUT. Delayed (3-300 ^s) syn- 
chronization signal is available at this connector. 

11. SYNC. OUT. Undelayed synchronization output 
signal is available at this connector. 



12. SYNC. IN. External synchronization signal is 
applied to this connector. 

13. EXT. MOD. External modulation signal is ap- 
plied to his connector. 



14. RF OUTPUTS CAL. Source of calibrated HF 
power Is available at this connector. 

15. RF OUTPUTS UNCAL. Uncalibrated RF output 
power is available at this connector. 



16. LIKE. Turns Signal Generator on and off, 

1?. POUTIR SET. Adjusts RF power input to attenu- 
ator. 

18. OUTPUT ATTEN. Adjusts RF output power to 
a calibrated level. 



19. Attenuator Dial. Indicatc.s RF output level when 
power meter is indicating 0. 

20. FM AMPLITUDE. Adjusts frequency deviation 
of RF when using frequency modulation. 



Figure 3- 1- Front -Panel Controls. Connectors, and Indicators (Part 2 of 2) 
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2. Set MOD. SELECTOR to CW. 

3. Adjust POWER SET for 0 inriir;^Uon on power 
meter. 

4. Adjust OUTPUT ATTEH. for desired output 
level as indicated by attenuator dial. 

Note 

AF control should be centered when not in 
use. 



Fitjure 3-2. CW Operation 



Note 

Perform turn-on procedure described in 
paragraph 3-10. 

1. Adjust frequency control for desired RF output 
frequency as indicated on dial. aF is vernier 
turning which can be adjusted by the knob on the 
front panel or by varying a potentiometer con- 
nected to the aF connector on the rear (see 
specifications). 
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5, Set SYNC SELECTOR TO XI or XIO and adjust 
PULSE RATE control tor desired square-wave 
frequency. 

6, Connect RF cable between RF OUTPUTS CAL. 
connector and equipment being tested. 

Note 

Synchronization pulses occurring at the mod- 
ulation rate are available at the SYNC. OUT 
connector. 

Note 

AF control should be centered when notin use. 



i 



Note 

Perform turn-on procedure described in 
paragraph 3-iO. 

1. Adjust frequency control for desired RF output 
frequency as indicated on dial. 

2. Set MOD. SELECTOR to CW. 

3. Adjust POWER SET for 0 indication on power 
meter. 

4. Set MOD. SELECTOR T04j. 



Figure 3-3. Internal Square-Wave Modulation Operation 
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Note 

Perform turn“on procedure described in 
l^aragraph 3*10. 

1- Adjust frequency controJ for desired RF output 
frequcMicy as indicated on dial* 

2. Set MOD. SELECTOR to CW. 

3. Adjust TOWER SET for 0 indication on power 
meter. 

4. Set MOD, SELECTOR to INT, 

5. Set SYNC SELECTOR to XI or XIO, and adjust 
PULSE RATE control for desired puise repeUtion 
rate. 



6. Adjust PULSE WIDTH control for desired mod- 
ulation pulse width. 

7* Adjust PULSE DELAY control for desired delay 
lime. 

S. Set FM AMPLITUDE control to OFF, 

9, Connect RF cable between RF OUTPUTS CAL 
connector and equipment being tested. 

10. Connect pulse cable between the SYNC OUT and 
or DELAYED SYNC OUT connectors and exter- 
nal equipment as required by the applicalioir 

Note 

AF control should be centered to obtain opti- 
mum pulse rise and decay. 



Figure 3-4, Internal Pulse Modulation Oijeration 
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5, Connect CNternal modulating source to EXT. 
mod* connector. External modulating pulses 
must have peak-to-peak amplitude of between 
20 and 70V, 



Note 

III this mode of operation, no synchronizEation 
pulses are available at the DELAYED SYNC. 
OUT or SYNC, OUT connector. 

Note 

AF control should be centered to ubtain opti^ 
mum pulse rise and decay. 



Note 

Perform turn-on procedure described in ^ 
paragrapli 3-10, 

1, Adjust frequency control for desired RF output 
frequency as indicated on dial, 

2, Set MOD, SELECTOR to CW, 

3, Adjust TOWER SET for 0 indication on power 
meter, 

4, Set MOD, SELECTOR to EXT or EXT-, as re- 
quired by the polarity of the external modulating 
pulses. 



Figure 3-S, External Pulse Mudulalion Oj>craliun 
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Note 

Perform tuni-on procedure described in 
paragraph 3-10* 

1, Adjust frequency controL for desired RF output 
frequency as indicated on dial* 

2* Set MOD* SELECTOR to CW. 

3* Adjust POWEIt SET for 0 indication on powej' 
meter. 

4. Set MOD- SELECTOR to FM INT* 

5* Set SYNC SELECTOR to XI or XlO and adjust 
PULSE RATE control for desired modulation 
frequency* 



6. Set FM AMPLITUDE to OFF^ and then carefully 
turn the control clocitwise until the desired dc^ 
gree of frequency deviation is obtained. Because 
of klystron characteristics, unstable operation 
will occur when the control has been advanced 
to the point where the FM deviation is greater 
than the stable portion of the mode. 

7. Connect RF cable between RF OUTPUTS CAL 
connector and equipment under test* 

8. If desired, connect pulse cable between SYNC. 
OUT* CONNECTOR and external equipment. 

Note 

6F control should be centered to allow the 
klystron to operate in the center of the mode. 



Figure 3-6, internal Frequency Modulation Operation 
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Note 

Perform turn-on procedure described in 
paraj^raph 3“ 10, 

1. Adjust frequency control for desired RF output 
frequency as indicated on dial, 

2. Set MOD. SELECTOR to CW. 

3. Adjust TOWE^R SET for 0 indication on power 
metei\ 

4. Set MOD SELECTOR to FM EXT, 

5. Connect external modulation voltage to the EXT, 
MOD. comiector. The modulation signal should 
have a level oE at least 70 V rms. 



6. Set FM AMPLITUDE to OFF, aucUhen carefully 
turn the control clockwise until the desired de- 
gree of frequency deviation is obtained. Because 
of klystron characteristics, unstable operation 
will occur when the control has been advanced 
10 ihe point where the FM deviation is greater 
than the stable portion of I lie mode. 

Note 

In this mode of operation, no synclsronizatiun 
pulses arc available at the DELAYED SYNC, 
OUT or SYNC, OUT connector. 

Note 

AF control should be centered to allow the kly'^ 
stron to operate in the center of the mode. 



Figure 3' 7. External Frequency Modulation Operation 
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PRINCIPLES OF OPERATION 



44, (NTROPUCTION. 

4-2* This section contains explanations of the opera- 
tion of the Signal Generator circuits. Figure 4-1 is a 
simplified block diagram showing principal circuit 
sections and operating controls. Each circuit section 
and important individual circuits are explained in suc- 
ceeding paragraphs. 

4-3, THE MODULATOR SECTION* 

4-4. The Modulator Section is shown in block diagram 
form in Figure 4-2. The function of the circuits in 
this section is to establish a m cxJul at ing pulse (for pulse 
operation) or a sawtooth voltage (for frequency modu- 
lation) and to apply if to the RF oscillator to obtain the 
desired type of RF output. Various portions of these 
circuits are not employed in certain types of operation, 
such as external pulse or external FM operation (see 
Figure 4-1). However, the block diagram shows the 
condition (delayed pulse output with external synchro- 
nization) where all of the circuits aie employed, and 
the description will cover this type of operation. 
Other types of operation will be described in later 
paragraphs. 

4-5. SYNCHRONIZING CIRCUITS. These circuits 
accept the external synchronizing voltage applied at 
the SYNC IN connector, and transform it into a nega- 
tive pulse to trigger Ihjlse Rate Multivibrator V103. 
The circuit elements are shown in Figure 4-3. The 
gridof VlOlAis returned to B+ (ground). This places 
the grid at zero bias and the tube is conducting through 
plate load resistor R103* The tube responds to both 
positive and negative signals. 

4-6. The negative -going portion of a sine -wave syn- 
chronizing voltage, or a negative synchronization pulse , 
causes the tube to cut offj developing a positive pulse 
in its plate circuit. This ixjlse is applied to the grid 
of VIOIB- Tube VIOIB is cut off (bias of -15 V) and 
the positive pulse from the plate of VIOIA causes 
VlOlB to conduct; thus, its plate voltage drops and the 
output is a negati\^e -going pulse with a steep leading 
edge. 

4-7. This negative pulse is applied to the ^ and (-) 
contacts of SYNC SELECTOR switch SlOlA through 
Series Clipper V102A. Clipper V 102A develops only 
negative pulses at its output, 

4-8. When a positive external synchronization pulse 
is applied to the grid of VlOlA, a negative pulse is 
developed in its plate circuit and applied through ca- 
pacitor C103 to the + contact of SIOIA. 

4-9. PULSE RATE MULTIVIBRATOR, SYNC CON- 
DITION. When external sine-wave synchronization 
signals are employed, the Synchronization Multivibra- 
tor is switched to the operating condition shown in Fig- 
ure 4-4. This circuit is a one-shot multivibrator , 



with V103A drawing current while V103B is cutoff. 
The negative pulse from the synchronization input cir- 
cuits causes the multivibrator to switch at tj , devel- 
oping a negative pulse in the plate circuit of V103B. 
The width of the pulse is determined by the length of 
time required to discharge capacitor Clll through re- 
sistor RU5. 

4-10. PULSE RATE MULTIVIBRATOR, FREE-RUN- 
NING CONDITION, In the FM TNT, IHT (pulse), and 
positions of MOD. SELECTOR switch S102, the 
Pulse Rate Multivibrator is converted to a free-running 
multivibrator ( Figure 4-5). Under this condition the 
synchronization input circuits are disconnected from 
the multivibrator. 

4-11, The time constants of the multivibrator are bal- 
anced 50 that the circuit generates a wave that is es- 
sentially square with approximately a duty cycle; 
however, this may vary depending upon the repetition 
rate* This arrangement is used so that internal square - 
wave as well as internal pulse modulation of the RF 
Oscillator can be obtained. The arrangement also 
provides for equally spaced pulses to trigger the Saw- 
tooth Generator when internal FM modulation is being 
used. 

4-12. PULSE SHAPER. The Pulse Shaper (Fig- 
ure 4-6) is a One-Shot Multivibrator witha2-;/s pulse 
duration. It consists o£ V104A and V104B, two halves 
of type 58 14 A dual triode. In the steady -state condi- 
tion, V104A is conducting as its grid is returned to 
the cathode by resistor Rl2l. Tube V104B is cut off 
as its grid is returned to -300V . thus placing a bias 
on the grid (developed by the current through V104A 
ajid cathode resistor R120). 

4-13. When this multivibrator is triggered by the 
negative-goingleadingedgeof the waveform generated 
by the Pulse Multivibrator, a positive 2 - ms pulse ap- 
pears at the plate of V104A. 

4-14. The positive output pulse is applied to the Syn- 
chronization Amplifier tube, V105A, shown in Figure 
4-7, and to Synchronization Cathode Follower V105B, 
shown in Figure 4-6. 

4-15. SYNCHRONIZATION CATHODE FOLLOWER. 
This stage provides the undelayed synchronization out- 
put signal for synchronizing external equipment. It is 
comprised of V105B, one hall of a type 5814 dual- 
triode tube. The output is taken across R129, the 
cathode resistor, and is capacitively coupled through 
Cl 18 to the SYNC, OUT connector. Resistor R130 is 
returned from the center conductor of the connector to 
ground, so that the line is terminated in reference to 
ground instead of the -300V potential existing at the 
base of the cathode resistor. 
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Figure 4 - 2 . Modulator Section Block Diagram 



4*16. The output of the Cathode Follower is a posi- 
tive pulse greater than 25 Vpeak*to-peak when applied 
to a load having a resistance of from 1000 to 100,000 
ohms and a shunt capacitance of 500 pF, 

4-17* PULSE AMPLIFIER* The Pulse Amplifier is 
comprised of VI 05A. one- half of a type 32AU7 tube {Fig- 
ure 4-7), and its associated components. It ampli- 
fies and inverts the 2 us pulse provided by the Pulse 
Shaper and provides a jx^sitive pulse (in its cathode 
circuit) that is employed to trigger the Sawtooth Gen- 
erator when internal frequency modulation is employed. 



Capacitor C115 acts as a cathode bypass capacitor 
when internal pulse modulation is used* 

4-18, SERIES LIMITER. The negative pulse from the 
plate of the Pulse Amplifier is applied to the cathode 
of diode limiter V106A (Figure 4-7). This limiter is 
so connected that only the negative components with an 
amplitude greater than the diode bias are applied to the 
cathode of the Delay Multivibrator, This prevents 
triggering the multivibrator by any positive or low- 
amplitude negative transients that may appear on the 
output of V 105 A in addition to the desired trigger pulse. 
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Figure 4-3, Schematic Diagram of S>’nchronizing Circuits 



4-19. DELAY MULTIVIBRATOR. This circuit (Fig- 
ure 4-7) provides an adjustable time delay in applying 
the modulation to the RF Oscillator, It consists of a 
type 12AU7dual triode, VI07, connected as a one-shot 
multivibrator with an adjustable resistor R136, the 
PULSE DELAY control, 

4-20. The Delay Multivibrator starts its cycle when 
a negative pulse drives the cathode of V107A in a neg- 
ative direction. This is equivalent to placing a posi- 
tive signal on the grid, and the tube conducts. A neg- 
ative wave -front appears at the plate of V107A and 



(through capacitor C120) drives the grid of V107B in 
a negative directioiij cutting off this half ol the stage. 
The length of time the circuit requires to return to its 
resting condition is determined by the time constant 
of C120, R136 and R137. Potentiometer R136 is the 
PULSE DELAY control that adjusts the delay from 3 
to 300 ps while Potentiometer R133 is an adjustment 
used to set the maximum delay to 300 fis, 

4-21, In the steady-state condition V107A is cut off 
while V107 Bis conducting through plate load resistors 
R138, R139 andR140, in parallel with resistor R142 
and diode V106B, 
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is connected to the positive supply point (ground) 
through resistor HI 62* As a result, the other side of 
capacitor C130 is at a relatively higher potential due 
to U:e drop across resistor R158* 

4-33. Wlicn the positive pulse at t 2 is applied to the 
grid of VlllA, VlllA immediately conducts, causing 
tlie VlllA side of capacitor C130 to rise to the poten- 
tial established by the current through resistor R156; 
thus, resistor R156 acts as a maximum delay -time 
adjustmejit for tlie circuit, 

4-34, The voltage rise across resistor R156 is ap- 
plied to the cathode of VlllB, causing it to become 
more positive with respect to its control grid. This 
cuts off the lube rapidly, since the grid is maintained 
at the cathode potential by the time constajit of Rl62 
and C132. 

4-35, Capacitor C130 is now charged and commences 
to discharge. The time required to discharge to a 
point where VlllB again conducts determines the dur- 
ation of the negative output pulse. The width is adjusted 
by R156, the PULSE WIDTH control. This control can 
be adjusted to provide pulses between 0. 5 and 10 /is. 
The output of the Pulse Length Multivibrator is a neg- 
ative pulse, starting at t 2 and ending at . Diodes 
CRIOI, CR102 serve to limit the negative pulse to ap- 
proximately 10 V peak- to -peak. The limited pulse is 
applied to Klystron Modulator tube V701. 

4-36. KLYSTRON MODULATOR (618C). The Kly- 
stron Modulator (Figure 4-11) is comprised of tube 
V701 and associated parts. The modulation pulse is 
applied through capacitor C701 to the grid of V701. 
The output of the Klystron Modulator is developed 



across plate resistors R703 and R705, Diode CR703 
serves as a clipper to limit the amplitude of the pulse 
applied to the Klystron, When the pulse atthe plate of 
V701 is more positive than the voltage present at the 
cathode of CR703, the diode conducts and limits the 
pulse. The voltage at which CR703 conducts is estab- 
lished by the setting of potentiometer H706, part of a 
voltage divider {H702, R706, R708) connected between 
the -300 and -1000 volt lines. When the Signal Gener- 
ator frequency control is at a predetermined setting, 
switch SI 03 is actuated and places potentiometer R707 
in parallel with a portion of potentiometer R706. This 
results in diode CR703 clipping at a more negative 
voltage point on the modulation pulse. During any 
operating mode but amplitude modulation (pulse or 
square wave), the SYNC SELECTOR switch (S102) 
opens the cathode of V701, and thus disables the Kly- 
stron Modulator. 

4-37. KLYSTRON MODULATOR (620B). The Kly- 
stron Modulator {Figure 4-12) is comprised of tube 
V701 and associated parts. The modulation pulse is 
applied through capacitor C701 to the grid of V701. 
The output of the Klystron Modulator is developed 
across plate resistors R703 and R705. Diode CR703 
serves as a clipper Co limit the amplitude of the pulse 
applied to the Klystron, When the pulse atthe plate of 
V70I is more positive than the voltage present at the 
cathode of CRT03, the diode conducts and limits the 
pulse. The voltage at w^hich CR703 conducts is estab- 
lished by the setting of potentiometer R706, part of a 
voltage divider (R703j R706, R708) connected between 
the -300 and -1000 volt lines. During any operating 
mode but amplitude modulation (pulse or square wave). 
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Figure 4-11. Schematic of Klystron Modulator (618C) 
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Figure 4^12* Schematic of Klystron Modulator (620B) 



the SYNC SELECTOR switch (SI 02) opens the cathode 
of V701 j and thus disables the Klystron Modulator. 

4-38* INTERNAL FM MODULATOR. When MOD* 
SELECTOR switch S102 isinthe FM INT position, the 
Thyratron Discharge tube comprises a relaxation os- 



cillator {Figure 4- 13). This oscillator develops a saw- 
tooth waveform that is applied to the RF Oscillator 
repeller. 

4-39, Capacitors C124, C125, C126, and resistors 
RH6, R147 determine the time constant of the sawtooth 
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Figure 4-13- Schematic of Frequency-Modulating Circuit 
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outpiit for the XI range; while Cl 26, R146 and R147 
perform the same function for the XIO range* Resistor 
R147 is ganged with Rill and R114, and adjusted by 
,he PULSE RATE panel control, so that the FM sweep 
rate and the internal pulse repetition rate maybe con- 
trolled by the same control, 

4-40, The relaxation oscillator is triggered by a posi- 
tive pulse from the cathode of the Pulse Shaper and, 
when activated, delivers a positive-going sawtooth volt- 
age to the repeller, providing frequency modulation. 



4-41. THE RF OSCIUATOR. 

4-42, REFLEX KLYSTRON, The RF oscillator is a 
reflex klystron j VI 14, ope rating with a tunable coaxial - 
line resonator. The resonant section is coupled to the 
resonator grids of the klystron as shown in Figures 
4-14 and 4-15 and in the equivalent circuit Figure 4-16. 

4-45, Oscillation may be explained by assuming that 
a small -ampl itude , RF noise voltage exists across the 
resonator grids. The electron stream directed through 
the resonator grids from the cathode is velocity modu- 
lated by this small RF voltage. The stream ceases to 
be uniform, and may be thought of as having some of 
its electrons accelerated and some retarded. The re- 
sultant stream in the drift space past the resonator 
grids consists of bunches of electrons, and is therefore 
said to be velocity modulated. 

±-44. As this bunched stream (or velocity modulated 
Stream) moves toward the negative -charged repeller 
it is repulsed back through the resonator grids- Since 
the stream is bunched, it induces an RF voltage across 
the grids- 



4-45. If the transit time is in phase with the small 
thermal RF voltage initially assumed to be across the 
grids, it strengthens the bunching effect on the follow- 
ing stream. Upon reflection, the electron stream fol- 
lowing will again strengthen the resonator grid voltage. 
This process, however, does not continue indefinitely. 

4-46, A point Is ultimately reached where the funda- 
mental component of the bunching current decreases 
in magnitude, since energy^' is now being used to over- 
come the circuit resistances. There is a point, there- 
fore, where there is just sufficient reflected energy 
to satisfy the requirements for stable oscillation, 

4-47, Assuming that stable oscillation exists when a 
sudden change in repeller voltage is introduced, the 
transit time of the electron stream (as it enters and 
departs the repeller field) is changed. The current 
bunching effect would change also, and a new RF volt- 
age would be produced across the resonator grids* 
This velocity modulation then changes the circuit os- 
cillating frequency, 

4-48. The situation previously described is valid for 
relatively small variations in repeller voltage* Exces- 
sive variations alter the relationship between the res- 
onator voltage and the transit time of the electron 
stream, producing dead spots (no oscillation) or condi- 
tions of oscillation in undesired modes, 

4-49. The term mode, in this sense, describes two 
different but interrelated characteristics* One mode 
is the characteristic of the cavity (or line-section res- 
onator), which is resonant at a series of frequencies 
when the effective electrical length of the line is 1/4 
wavelength, 3/4 wavelength, or 5/4 wavelengths. 
These effective electrical lengths are termed resonator 
modes, 




Figure 4-14. Cr<jss-Sect ion of RF Oscillator (620B) 
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Figure ^-15. Cross-Section of RF Oscillator (618C) 
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Figure 4-16, Equivalent Circuit of RF Oscillator 



4-50* Another mode is the repel ler mode* which de- 
scribes the round-trip transit time of the electron 
stream as expressed in the cycles of RF voltage across 
the resonator grids. Oscillations most easily occur 
when the transit time equals 3/4, 1-3/4* 2-3/4, 3-3/4, 
4-3/4 , * * HF cycles. These repeller modes are 
distinguished by different transit timos rather than by 
different resonant frequencies, and they are functions 
of repeller voltages. Generally, the value of the re- 
peller voltage increases for a given mode as the mean 
klystron frequency is increased, 

4-51, When a specific repeller mode is desired 
throughout a given band of frequencies, the repeller 
voltage is adjusted against the plunger travel (of a 
tunable resonator, for example) to maintain the rela- 
tive transit time. Since the repeller mode is a func- 
tion of transit time, it also remains tonstant, 

4-52- A third use of the term mode is the oscillation 
mode, which is defined in terms of the repeller mode 
and the cavity mode. For example* anosciilatioi^ juode 
might be 3/4 w-ave length cavity and 3-3/4 wavelength 
repeller, 

4-53* REPELLER VOLTAGE CONTROL (618C). The 
operating ciiaracieristics of a reflex Klystron are such 
that an optimum value of repeller voltage exists for 
each o|>e rating frequency* This voltage is the value 
that will cause the bunched electrons to return to the 
resonator grids at the proper time* Figure 4-17 sliows 
the rejieller voltage characteristics for ihe Klystron 
over the range employed in the Signal Generator, 

4-54* The repeller voltage characteristic shown in 
Figure 4-17 provides for operation in the 2-3/4 repel- 
ler riTode* The required voltage for optimum operation 
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Figure 4-17* Repeller Voltage Versus Frequency (618C) 



is essentially linear with frequency for the frequency 
range above 4400 MHz* In the frequency range from 
3800 to 4400 MHz the required voltage is not a linear 
function of frequency but is slightly curved as shown. 

4' 55* Figure 4-18 shows the 618C circuit that pro- 
vides negative voltage to the repeller* Potentiometer 
R174 is a 100,000-ohm wirewound potentiometer that is 
mechanically ganged with the mechanism that tunes the 
resonant line, providing a pro^^er voltage to the re- 
peller electrcde as the frequency is changed. The 
values of the resistor R170 and R175 are adjustable to 
establish the voltage applied across the tracking po- 
tentiometer j R174. The values of resistors H173 and 
R178 are adjustable to provide the required curvature 
in the repeller voltage characteristic below 4400 MHz, 




Figure 4-18. Schematic of He|>e]ler Tracking 
Circuits (618C) 



4-56* The^F control, R523, is part of a voltage- 
divider network (R520-R525) that parallels theklystron. 
Variation of R523 causes small changes in the klystron 
repeller voltage and thus small changes in the frequency 
of oscillation, 

4-57* PARALLEL- PANEL RESONATOR (6 180* The 
resonator employed in the Model 618C is known as a 
parallel -plane resonant line* In its physical shape it 
resembles a rectangular box type cavity with a circular 
center element and a rectangular plunger to vary the 
cavity depth- Actually, the line isa direct development 
from a circular coaxial line as shown in Figure 4-19* 




CONVENTtONAL COAXIAL LINE 
A 




PARALLEL PLANE LINE 

0 



Figure 4-19* Field Configuration (jf CoLLxial and 
Parallel -Plane Lines (61 8C) 
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Part A of Figure 4-19 shows such a line, and the field 
configurations that exist when it is excited electrically* 
The resonant frequency of such a line with one end 
shorted is determined by its electrical length in a di- 
rection parallel to the center conductor. The other 
dimensions of the line play a very small part in deter- 
mining the oscillating frequency* 

4-58. The evolution of the parallel-plane line from 
the coaxial line may be described by reference to 
Figure 4-19^ parts A and B. Assume the outer con- 
ductor were cut at the points X and the two semi-fines 
thus created were flattened out as shown by the hori- 
zontal dotted lines. The voltage and current configu- 
rations would then take the form shown in part B, To 
carry this example through in complete detail, the 
cross-section of the center conductor would take a 
slightly elliptical form of perfect configurations* How- 
ever, for practical purposes, this is not necessary, 
and a circular center conductor is used. 

4-59* The iinej as shown in Figure 4-19, part B, is 
not enclosed on the short sides* and it is possible to 
operate it in this manner. However, sides are pro- 
vided to prevent stray RF leakage currents. 

4-60. The parallel -plane line depends, for its res- 
onant frequency, upon its electrical length and conse- 
quently may be tuned by simple mechanical means and 
can be directly calibrated* This type of cavity provides 
a resonator in which simple and straight-forward 
methods can be employed to provide broadband sup- 
pression of the various parasitic I'esmiances that occur 
when other physical dimensions approach the fre- 
quency-determining electrical dimensions* 




y Xy ^ ^ y y j' y y y /j'/ y J y.y / r y y 

ONE HALF OF PLUNGER GAP UNFOLDED TO 
INDICATE RESONANT STRENGTH 




Figure 4-20* Plunger Resonances in Uncomi^en sated 
Parallel- Plane Line Resonator (618C) 



4-Gl. Figure 4- 20 shows a cut-away view of tlie res- 
onant line and the other components of the parallel - 
plane osciilator* The klystron is mounted so that one 
of the resonator grids is coupled to the tw'o semi-lines 
while the other is coupled to the circular center con- 
ductor. The rcpcller voltage is applied through an 
insulated filter in the center conductor while theoUier 
potentials required to operate the tube are applied 
through the tube base pins* 

4-62, PLUNGER RESONANCE (61 8C). The plunger 
employed in the parallel-plane resonator is of the non- 
contacting type and a small air gap exists betw een the 
periphery of the plunger and the surfaces of the semi- 
planes and sidew^alis, as shown in Figure 4-20* 

4-63. The gap has a physical length of approximately 
17 centimeters, and an electrical length such that it 
has a two-cycle and a four-cycle resonant frequency 
occurring near or in the frequency range of the oscil- 
lator* As shown in Figure 4’'20, these frequencies 
cor respond to one “ha If and one -quarter of the electrical 
length of the periphery of the plunger. A similar gap 
exists between the center conductor and the plunger. 
However, the length of this gap is such that no res- 
onances occur in the frequency range of the oscillator* 

4-64* Compensation is applied to control resonance 
of the lineformed by the peripheral plunger gap in the 
resonator. 

4-65* REPELLER ACTION (620B)* As seen in Fig- 
ure 4-21, the repelier mode for the Model 620B shifts 
from the 3-3/4 mode to the 4-3/4 mode* 

4-66* The 3-3/4 repelier mode is used for the 7- to 
9 -GHz range, and the 4-3/4 repelier mode is used 
above 9 GHz, 

4-67* The repelier voltage is controlled by a tapered 
potentiometer ganged to track with the frequency-tuning 
plunger; it includes a switch which steps the reix?ller 
voltage less negative at approximately 8800 GHz to 
change the transit time to 4-3/4 RF cycles. 

4-68. The control, R523, is part of a voltage - 
divider network (R520-R525} that parallels the klys- 
tron. Variation of R523 causes small changes in the 
klystron repelier voltage and thus small changes in 
llie frequency of oscillation* 

4-69. RESONATOR (6 20B), The cavity resonator for 
tlie klystron is a tunable coaxial line wvilh a sliorting 
plunger. The rei>eller voltage, plunger, andfrequency 
dial are gang- tuned. 

4-70. The resonant frequency for a circular coaxial 
resonator with one end shorted, is determined by the 
electrical length of the resonator in a direction parallel 
to the center conductor. The other dimensions of the 
line are almost negligible in determining the funda- 
mental frequency of the section. 

4-7L UNDESIHED MODE SUPPRESSION (620B). 
Cavity res^uifor systems have a tendency to operate 
in the 1 4-wavelengtli cavity mode, and from iui 
efficiency ujid power output standpoint it is 



4-12 



Model 618C/620B 



Section IV 




llT 3 a ] 7 GH 2 0 i t 1 CHi 

FfiEQUENCY SWlE FOR % ttAVE MODE «^RECUEfvCV SCALE FOR ^ WAVE MODE 



Figure 4-21- Uncompensated and Compensated Mode Structure (620B) 



advantageous to operate in the 1/4- wavelength cavity 
mode. As the desired frequency increases, however, 
operation in this mode is not always feasible. 

4-72. As the desired frequency increases, a 1/4- 
wavelength becomes quite small and plunger placement 
in the cavity becomes extremely critical and imposes 
mechanical limitations, making it necessary to select 
another mode of operation* The 3/ 4-wavelength cavity 
mode is employed for the range of the Model 620B, 

4-73. As seen in Figure 4-21 the dominant effects of 
the 1/4- wave length mode consist of undesirable mode 
interference. A study of this 1/4- wavelength cavity 
and 1-3/4 repeller mode showed that its frequency was 
below 6000 MHa, considerably below the TOOOMHzlow 
end of the Model 62 OB. Advantageous use was made 
of this fact, and the plunger was designed to incor- 
porate a ctmceiUric low-pass filler having a cutoff 
f reciuem y of 6500 MHz. 



4-74. PLUNGER CONSTRUCTION (620B). As seen 
in Figure 4-14, the space between I ho center conductor 
of the resonant line and the inner wall of the plunger 
consists of a number of high- and low- impedance sec- 
tions in cascade. This constitutes the filter section, 
which is terminaled in back of the plunger with i>ow- 
dered iron to absorb the energy jiasscd by tiie filler* 

4-75. Tlie effectiveness of this approach to the sup- 
pression of the ujide sired mode is seen in Figure 4- 21. 
The filter prevents the unde si red mode from support- 
ing itself; the first section of the filter appears as a 
low impedance for the higher frequencies of the de- 
sired modes. In effect, the klystron tube sees a term- 



inated transmission line at frequencies below 6500 
MHz. For frequencies above 6500 MHz, the klys- 
tron sees a shorted, tunable, high Q resonator. 

4-76. The plunger makes contact with the outer con- 
ductor wall by means of long*life contact fingers. 
Peripheral resonances are suppressed by leading the 
gap between the plunger and the outer wall with a di- 
electric plastic sheath. The technique effectively 
lowers the frequency of the parasitics to a range much 
lower than that of the generator. 

4-77. THE ATTENUATOR (61 8C). Three pickup loops 
are located in the resonator to collect RF power. The 
first is the output attenuator loop which couples the 
calibrated power to be supplied by the generator to the 
load through an output connector on the panel; the po- 
sition of this loopis adjustable sothatthe output power 
level may be varied as desired. The second is the 
jxjwer level in the oscillating circuit and establishes 
a reference point to calibrate the output power- The 
last pickoff loop provides a source of uncalibraled RF 
jTower at a front -panel connector. 

4-78. Power is coupled to the load from the RF oscil- 
lator by a coupling loop located at a suitable j>oint in 
the resonant line. This loop sUdesina circular wave- 
guide section. The cross-section of the w'nveguide is 
very small in relation to the frequencies of operaii^jn, 
and normal propagation down the waveguide will not 
take place- However, some limited propagation dues 
take place, and the powder level decreases exponenti- 
ally as the distance from the resonant line increases. 
Thus it is possible, by moving a pickup loop linearly 
in the waveguide, to secure an output that varies in 
decibels in proportion to the linear travel. 
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^-79. This typo of attenuator is known as an attemi- 
ator of the cutoff and its characteristics are em- 
ployed so that the pick-up probe and indicatinf: dial can 
bo moved by a simple j^ear train and the dial may be 
calibrated directly in decibels. 

4-80. A cross-section of the attenuator and RF pick- 
up loop Is shown in Figure 4-22, The BF pick-up loop 
is terminated by a special resistor, which is made by 
coating platinum on a glass bead. This resistor is 
used to match llie attenuator to the output cable, and 
its dc resistance is approximately 50 ohms, 

4-31, The poly iron section on the outside of the probe 
is designed to absorb power that may leak past the 
probe inthe sj)acc between the outer conductor and the 
waveguide walls, 

4-82. THE attenuator (620B). The attenuator in 
the Model 620B is direct reading and requires no fre- 
quency correction* It is essentially a piston probe 
sliding in a waveguide beyond cutoff* 

4-83, Theoretically, the high frequencies beyond cut- 
off involved in such a waveguide demand dimensions 
which would be smaller than practical. Consequently 
the dimensions used have been increased in favor of 
practical design* Since the dimensions have been in- 
creased, there is a slight error introduced because 
the frequency-versus-attenuation characteristic is not 
sharp at the cutoff frequency. 

4-84. This error is compensated by distributing it 
over the frequency and the attenuation ranges of the 
instrument* The compensation is effected by first 
halving the error by calibrating the attenuator in the 
middle of the frequency band (approximately 9 GHz)* 
The half-error now exists at the extremes of the band 
only. 

4-85* The net attenuator ixjwer- monitor error is less 
tlian the ma.ximuni error of the instrument, whlchmusl 
allow for the connector mismatches and a source im- 
pedance that is not the ideal 50 ohms resistance pre- 
sented by the pick-up strip on the attenuator probe 
(Figure 4-23). 

4-86. Tlie small dimensions of the waveguide beyond 
cutoff necessitated careful design of the pickup loops' 
on the jiower monitor and attenuator probes. The con- 
struction details are shown in Figure 4-24. 




Figure 4-22. Cross-Section View of Attenuator 
Probe (618C) 







Figure 4-23* Compensation of Attenuator (620B) 




Figure 4-24. Construction Details of Power 
Monitor Probe (620B) 



4-ar* THE POWER MONITOR. 

4-88* The power monitor circuit isprovided to meas- 
ure and indicate the level of the KF power at tiie atten- 
uator input. 

4-89, The position drive for the aitenualor probe is 
coupled to the calibrated dial, while tJie drive for the 
power monitor is coupled to an index which moves 
around the outside of tlie calibrated dial. Tho power 
monitor probe is nearly a du])licate of the attenuator 
probe, except that the ixjwer picked up by tlie moni- 
tor probe is supplied to a Diode Detector, Fig- 
ures 4-24 and 4-25 show the 620B power monitor 
probe. The output of the detector is applied to the 
Power Monitor Section (Figure 4-26). 



4-14 



odel 618C/620B 



Section IV 




Figure 4-25. Cross-Section View of Po^ver 
Monitor Probe (620B) 



4-90. Tbe Power Monitor Section is composed of a 
Differential Amplifier acting as a Voltage Comparator. 
The Differential Amplifier consists of transistors Q601 
and Q602 (each a dual- section transistor, with each 
section in a cascade arrangement), and transistor 0603 
acting as a current-feedback generator to increase the 
input impedance and thus decrease the loading effect 
on the detected RF signal. The reference input to the 
differential amplifier is the voltage drop across diode 
CR602, while the signalto be compared is the detected 
RF signal, A voltage proportional to the difference in 
the two input voltages appears between the emitters of 
Q601A and Q602A, causing the power meter to deflect 
and indicate the relative power level of the signal Gen- 
erator output. Potentiometer H612 is the zero-set 
adjustment for the meter and is adjusted with the MOD. 
SELECTOR set to OFF (no RF output). 



4*91, THi POWER SUPPLIES, 

4-92. GENERAL OPERATING PRINCIPLES 

4-93. All the dc operating voltages are electronically 
regulated. Some are obtained directly from regulated 
supplies, others axe derived by voltage division from 
regulated supplies. 

4-94, There are three electronic regulators supplying 
-300, -iOOOj and -1550 V. It should be noted that the 
three power supplies actually develop -300, -700, and 
-500V dc; series connection of these voltages results 
in -300, -1000, and -1550 V. All of the regulators 
operate as follows. As shown in Figure 4-27, a regu- 
lating element (Series Regulator) is connected in series 
with the load and the dc power source (Rectifier and 
Voltage Doubler). The resistance of the regulating 
element is made adjustable so that the voltage at its 
output will be adjustable- The resistance is adjusted 
by a control voltage; the higher the control voltage, 
the higher the output voltage. A sample of the Series 
Regulator output voltage is compared against a dc 
reference voltage by a Comparison Amplifier and the 
difference voltage is inverted and applied to the Series 
Regulator, As a result, any tendency for the output 
voltage to change is immediately counteracted by the 
control voltage, and the supply output voltage remains 
constant. 

4-95. Since the gain of the Comparison Amplifier de- 
termines the degree of regulation, it may be followed 
by an additional Control, or Driver, Amplifier to im- 
prove regulation. The Comparison Amplifier is a 
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Figure 4-26, Schematic of Power Monitor Circuit 
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differential type for temperature stability. The dc 
reference voltage used for comparison is obtained from 
^oltage-regulalor electron tubes, from sennconductor 
)!tage-reference diodes, or from another regulated 
,xjwer supply. When an adjustable power supply is 
used as the reference for another supply, changing, 
its output level also changes the level of the supply 
for which it is the reference. Consequently, if this 
reference varies drastically, the output levels of both 
supplies change. 



4-96. -300 VOLT SUPPLY. 

4-97. The -300 V supply operates as explained under 
General Operating Principles. The reference for 
this supply (applied to the cathodes of V304 through 
resistor R375) is obtained from the -1000 V supply. 
In this power supply the Control (Driver) Stage is, 
like tile Comparison Amplifier, a Differential- Type 
Amplifier- 



4-98. -1000 VOLT SUPPLY. 



4-99. The -1000 V supply operates as explained under 
General Operating Principles, and derives its refer- 
ence from V402. The Comparison Amplifier, V403 
and 404, drives the Series Regulator directly. The 
Regulator receives Us screen voltage from regulator 
tube V305, which, in turn, uses the -300 V supply as 
a B+ source; consequently, any drastic variation of the 
-300 V supply will affect the -1000 V supply. 

4-100. -1550 VOLT SUPPLY. 

4-101. The -1550 V supply operates as explained under 
General Operating Principles, and derives its refer- 
ence from V502. The Comparison Amplifier, V503 
and V 504, drive the Series Regulator directly. The 
Series Regulator receives Us screen voltage from a 
voltage divider (R514, R515) across the -300 and 
-lOOOV supplies; hence, any drastic variation in either 
of these tw^o supplies will affect the -1550 V supply. 




REGULATED 
DC OUTPUT 



Figure 4-27. Power Supply Block Diagram 
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Table 5-1, Test Equipment Required for Performance Testing 



Instrument 


Critical Specification 


Recommended Models 


Thermistor Mount 


Frequency range: 3.8 to 11 GHz 
SWR: 2.0 max 


HP 8481 A 


Power Meter 


Power range: 0 to -30 dBm 
Accuracy: ±3% 


HP 435A 


Adjustable Transformer 


Output voltage range: 103, 5-126, 5 
and 207-253 volts ac 


General Radio W10MT3A 


Microwave Frequency 
Counter 


Accuracy: ±1 count ±3 parts in 10^ 
Frcjquency range: 30 Hz to 12 GHz 


HP 584 2 A 


Oscilloscope 


Vertical sensitivity: 0.05V/cm 
Bandwidth: 50 MHz 


HP 1740A 


Crystal Detector 


Frequency range: 3, 8 to 11 GHz 
Frequency response: ±0, 5 dB per 
octave 
SWR: 1,5 


HP 423A 


Oscillator 


Frequency range: 40 Hz to 4 kHz 
Voltage output: 0 to 10 volts rms 
Frequency Accuracy: ±2% 


HP 200CD 


Vacuum Tube 
Voltmeter 


Range: 0 to 10 volts ac 
Accuracy: ±3% of full scale 


HP410C 


Pulse Generator 


Frequency range: 1000 Hz 
Voltage output ±20 and ±70 volts peak 
Pulse width: 0, 5 and 2500 micro- 
seconds 


HF214B 


Spectrum Analyzer 


Frequency Range: 3, 8 to 11 GHz 
IF Dajidwidlh: 10 kHz 


HP 8565A 
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Fi^re 5-1* Setup for Testing RF Output Accuracy Figure 5-2. Setup for Testing Frequency Accuracy 
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SECTION V 
MAINTENANCE 



-n INTRODUCTION, 



5-12, TEST EQUIPMENT REQUIRED, 



’5-2. This section provides instructions for perform- 
ance testing, calibrating, troubleshooting, and re- 
airing the Signal Generator. 

^-3, MAINTENANCE PRECAUTIONS , 



5-13, The test instruments required to make the ptr~ 
for man ce tests are listed in Taibie 5-L Test instru- 
ments other than those lasted may be used provided 
performance equals or exceeds Critical Specifications* 

5-14, RF POWER-OUTPUT ACCURACY CHECK: 



WARNING 

VOLTAGES IN EXCESS OF 1550 VOLTS IN- 
SIDE CABINET, USE EXTREME CARE 
WHEN SIGNAL GENERATOR IS REMOVED 
FROM CABINET. 



5-4, PERIODIC INSPECTION, 

5-5, CLEANING, 

5-6, If the equipment has been subjected to unusual 
conditions (excessive moisture, dust, heat, vibration, 
etc.) it is suggested that the instrument be removed 
from the cabinet and inspected for dirt or moisture 
"■ccumuiation, loosened components ^ or any possible 
gn of damage. Forced air under medium pressure 
s recommended for dusting and drying, although care 
must be tahen not to vary the settings of the Internal- 
adjustment potentiometers and comjponents during the 
process. Inspect the air filter regularly and, if nec- 
essary, remove and wash in detergentand water. Dry 
filter and replace: no oiling or coating of the filter is 
necessary. Unrestricted air flow gives longest com- 
ponent life. Keep the filter clean. 



a. Connect Signal Generator in test setup shown in 
Figure 5-1* 

b. Set Signal Generator controls as follows: 



LINE , ON 

MOD, SELECTOR CW 

POWER SET 0 

OUTPUT ATTN 0 dB 



c. Adjust 618C Signal Generator frequency control 
from 3. B to 7,6 GHz; Power Meter should indicate 
0 ±3 dBm (reset POWER SET to 0 before each reading), 

c. Adjust 620B Signal Generator frequency control 
from 7 to 11 GHz; Power Meter should indicate 0±3 
dBm (reset POWER SET to 0 before each reading), 

d. Adjust OUTPUT ATTEN control from 0 to -30 
dBm in 1-dB steps; Power Meter indication should 
agree with OUTPUT ATTEN setting ±3 dBm from 0 
to -7 dBm and ±2 dBm from -7 to -30 dBm. 

5-15, FREQUENCY ACCURACY* STABILITY, AND 
afm check. 



5-7, LUBRICATION. 



a, Cotmect Signal Generator in test setup shown in 
Figure 5-2, 



5-8, No routine lubrication is needed. Lubricate 
mechanical isarts (frequency drive gears, drive mech- 
anism) only when necessary, using a light machine 
oil. Lubricate moving i)arts, such as the attenuator 
and ixswer-monitor probe rack gears, with dry molyb- 
denum or graphite lubricant. The cavity plunger is 
permanently lubricated during manufacture and re- 
quires no subsequent lubrication. 



b. Adjust variable U'ansformer for 115 (or 230) V, 

c. Set Signal Generator controls as follows: 



LINE , , . ON 

MOD, SELECTOR CW 

Frequency (6 18C) 3,8 GHz 

Frequency (620B) , , 7 GHz 

POwt:n SET . , . 0 

AF Centered 



5-9, PCRFORMANCE TESTS* 

5-10, PURPOSE, 

5-11. The following paragraphs check performance 
for incoming inspection, periodic evaluation, trouble- 
shooting, and calibration. The tests can bei>erformed 
without access to the Signal Generator interior. The 
specifications of Table 1-1 are the performance stand- 
ards. 



d. Adjust Signal Generator OUTPUT ATTEN con* 
troi for sufficient output to drive Microwave Frequency 
Counter. 

e. Adjust Microwave Frequency Counter to mea* 
sure frequency, 

f. ^618C,) Microwave Frequency Counter shall indi- 
cate 3.762 to 3.838 GHz; record indication. 

f, (620B.) Microwave Frequency Counter shall indi^ 
cate 6,930 to 7,070 GHz; record indication. 
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g. i618Cj Adjust variable transformer for 103.5 (or 
20?JV; Microwave Frequency Conn ter indication should 
be within 0.76 MHz of indication recorded in step e. 

g. (620B.) Adjust variable transformer for 103.5 (or 
207 ) V; Microwave F requency Counter indication should 
be within I A MHz of indication recorded in step e, 

h. t618C3 Adjust variable transformer for 126,5 (or 
253) V; Microwave Frequency Counter indication should 
be within 0.76 MHz of indication recorded in step e. 

h, (620B3 Adjust variable transformer for 126.5 (or 
253 1 V ; M icrow^a ve P^equen cy Counter indication should 
be within 14 MHz of indication recorded in step e, 

i, (618C,) Repeat steps c through h for Signal 
Generator frequencies of 5, 7 and 7*6 GHz, Refer to 
the following table for proper indications: 

i, (620B, ) Repeat steps c through h for Signal 
Generator frequencies of 9 and 11 GHz. Refer to the 
following table for proper indications: 



618C Signal 

Generator 

Frequency 


Line Voltage 


115/230 


103.5/207 


126.5/253 


5.7 GHz 
7.6 GHz 


5.653-5.7057 GHz 
7.524-7.676 GHz 


±1,04 MHz 
= 1.52 MHz 


±1,04 MHz 
±1.52 MHz 



6 2 OB Signal 

Generator 

Frequency 


Line Voltage 


115/230 


103.5/207 


126.5/253 


9 GHz 


8.910-9.090 GHz 


*1.8 MHz 


1^1, 8MHz 


11 GHz 


10.890-ll.llOGHz 


*2. 2 MHz 


±2, 2 MHz 



j. Adjust transformer for 115 (or 230} V, 

k* Adjust aF control to extreme ccw position, 

m* (618C,) Adjust Signal Generator frequency con- 
trol to 3. 8 GHz, 



b. Set Signal Generator controls as follows: 



LINE - ON 

MOD. SELECTOR * CW 



c. (618C.) Adjust Signal Generator frequency con- 
trol from 3*8 to 7,6 GHz; Power meter should indi- 
cate 0, 3 mW minimum over frequency range. 

d. (620B. ) Adjust Signal Generator frequency con- 
trol from 7 to 11 GHz; Power meter should indicate 
0, 3 mW minimum over frequency range, 

5-17. INTERNAL PULSE -MODULATION CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-3. 

b* Set Signal Generator controls as follows: 



LINE ... * * ON 

MOD, SELECTOR* INT 

SYNC SELECTOR XI 

PULSE RATE * * - 40 



c. Microw-ave Frequency Counter should indicate 
40 ±10 Hz, 

d. Adjust PULSE RATE control to 400; counter 
should indicate 400 ±100 Hz, 

e. Set SYNC SELECTOR to XIO; counter should in- 
dicate 4000 ±1000 Hz* 

f. Adjust PULSE RATE control to 40; counter 
should indicate 400 ±100 Hz* 

g. Adjust PULSE WIDTH control from extreme 
ccw to CW position and observe Oscilloscope; width of 
pulses should vary from 0.5 to 10 ps (50% points). 
Pulse width error should not exceed ±1 jis from 1 
through 5 and ±20% from G through 10. 

h. Set oscilloscope time base for 1 jisec/cm. Ad- 
just the PULSE DELAY control to its extreme CCW 
position and observe the oscilloscope. Pulse delay 
should he less than 3 /isec from left side of CRT, Set 
oscilloscope for 50 ^ sec/cm and adjust PULSE DE- 
LAY control fully CW. Pulse delay should be greater 
than 300 /isecs. 



m. (620B,) Adjust Signal Generator frequency con- 
trol to 7 GHz. 

n. Measure Signal Generator frequency on Micro* 
wave Frequency Counter; record reading. 

p. Adjust iF control fully cw, and measure Signal 
Generator output frequency; frequencies measured in 
this step and step n must differ by approximately 0, 5 
MHz for 618C; 1,5 MHz for 620B. 

5-16, UNCAUBRATED RF OUTPUT CHECK , 

a. Connect Signal Generator in test setup Shown in 
Figure 5 -I but connect Thermistor Mount input to RF 
OUTPUTS UNCAL connector. 



5-18, INTERNAL SQUARE- WAVE MODULATION 
CHECK. 

a* Connect Signal Generator In test setup shown in 
Figure 5-3. 

b. Set Signal Generator controls as follows: 



LIKE , . . . ON 

MOD, SELECTOR 

SYNC SELECTOR . * XI 

PULSE RATE 40 



c. Microwave Frequency Counter should indicate 
40 ±10 Hz and Oscilloscope should indicate sy metrical 
square wave. 
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^igure 5-3. Setup for Testing Internal Pulse 
Modulation 



d. Adjust PULSE RATE control to 400; counter 
should indicate 400 ^100 Hz. 

e. Set SYNC SELECTOH to XI 0; counter should 
indicate 4000 ±1000 Hz. 

f. Adjust PULSE RATE control to 40; counter 
should indicate 400 ±100 Hz- 

5‘19. EXTERNAL PULSE CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-4. 

b. Set Signal Generator controls as follows: 



LINE * . ON 

MOD. SELECTOR +EXT 

POWER SET 0 

OUTPUT ATTEN 0 dB 



c . Adjust Pulse Generator for a +20 V pealt JOOD-Hz 
output with a pulse width of 0 . 5 4 s. 

d. The Oscilloscope should display 0, 5 pts pulses 
at a 1000 Hz rate switching from OV to the ’'on'^ level 
(determined by Signal Generator's OUTPUT ATTEN 
setting). 

e. Adjust Pulse Generator for +70V peak output. 
Display should be the same as in step d, 

f. Adjust Pulse Generator for 2500 ps pulses at a 
100 Hz rate. 

g. The Oscilloscope should display 25 OO 4 S pulses 
at a 100 Hz rate switching from OV to the ’’on" level. 

h. Adjust Pulse Generator for +20V peak output. 
Display should be the same as in step g. 

i. Set MOD. SELECTOR to -EXT. 

j. Repeat steps c through h with pulse generator 
adjusted to negative pulse output. 



6T8C/620B 

SIGNAL GENERATOR 




Figure 5-4. Setup for Testing External Pulse Modulation 
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5-20. INTERNAL FM CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-5 without the oscillator in the setup. 

b. Set Signal Generator controls as follows: 



LINE ON 

MOD. SELECTOR INT. FM 

Frequency (618C) 5 GHz 

Frequency (620B) 7 GHz 

POWER SET . 0 

OUTPUT ATTEN 0 dBm 

SYNC SELECTOR XlO 

PULSE RATE (lOOO pps) lOO 

FM AMPLITUDE. . max ccw 



c. Advance FM amplitude control in clockwise di- 
rection until the display indicates niaximum FM de- 
viation without unstable operation. FM deviation 
should be 5 MHz p-p minimum. 

d. Repeat step c at desired frequencies. FM de- 
viation should be 5 MHz minimum over most of band. 

e. Set SYNC SELECTOR to XlO. 

f. Set PULSE RATE control 50. 

g. Repeat steps c and d. 



5-21. EXTERNAL FM CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-5. 

b. Set Signal Generator controls as follows: 



LLN E ON 

MOD. SELECTOR . EXT. FM 

Frequency (618C). - 5 GHz 

Frequency (620B) 7.0 GHz 

POWER SET . 0 

OUTPUT ATTEN 0 dBm 

FM AMPLITUDE max ccw 



c. Adjust Oscillator output for maximum at 1000 Hz. ' 



d. Advance FM AMPLITUDE control in clockwise 
direction until display indicates maximum FM 
deviation without unstable operation. FM deviation 
should be 5 MHz minimum. 

e. Repeat step d at desired frequencies. FM de- 
viation should be 5 MHz p-p minimum over most of 
the band. 

f. Decrease oscillator output and observe FM de- 
viation: FM deviation should decrease proportionally. 



5-22. EXTERNAL SINE -WAVE SYNCHRONIZATION 
CHECK. 

a. Connect Signal Generator in test setup shown m 
Figure 5-8. 

b. Set Signal Generator controls as follows: 



LINE ON 

MOD. SELECTOR INT 

POWER SET 0 

OUTPUT ATTEN 0 dB 

SYNC SELECTOR ^ 



c. Adjust Oscillator for 40-Hz, 5 V rms input to 
Signal Generator. 

d. Observe Oscilloscope for 40-Hz pulses. 

e. Adjust Oscillator for 4000'Hz output; observe 
Oscilloscope for 4000-Hz pulses. 

5-23. EXTERNAL PULSE SYNCHRONIZATION 
CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-6. but replace Oscillator with Model 214B 
Pulse Generator. 

b. Set Signal Generator controls as follows: 

LINE ON 

MOD. SELECTOR INT 

POWER SET 0 

OUTPUT ATTEN o dB 

SYNC SELECTOR eXT + 



61BC/620B 

SfGNAL GENERATOft 



200CD 

TEST 




Figure 5-5, Setup for Testing Internal and External FM 
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Figure 5-6. Setup for Testing External Sine -Wave Synchronization 



c. Adjust Pulse Generator for 10 -Hz, +5V peak 
output vcith a pulse width of 0, 5 ps. 

d. Observe Oscilloscope for 10-Hz pulses* 

e. Adjust Pulse Generator for +50V peak output; 
repeat step d. 

f* Adjust Pulse Generator for 5-ps pulse width; 
repeat step d* 

g* Adjust Pulse Generator for 4000-Hz output. 

h. Observe Oscilloscope for 4000-Hz pulses* 

i. Adjust Pulse Generator for 5V output; repeat 
step h. 

j. Adjust Pulse Generator for 0, 5-ps pulse width: 
repeat step h. 

k. Set SYNC SELECTOR to EXT-. 

m* Repeat steps c through j using negative pulses* 



5-24. ADJUSTMENTS. 

5-25* TEST EQUIPMENT REQUIRED. 

5-26* Test instrurnenls required to perform the ad- 
justments are listed in Table 5-2* Instruments other 
than those listed may be used provided their specifi- 
tions equal or exceed the Critical Specifications, 



5-26A* 6.3 Vdc FILAMENT VOLTAGE ADJUSTMENT 

WARNING 

HIGH VOLTAGE. Measurement points used in 
this procedure (pins 22-25, 31, and 32) have 
lOOO volts potential to chassis. Use extreme 
care when makingthe filament voltage measure- 
ment* The use of a battery powered voltmeter 
with a plastic case (such as a Simpson 260} is 
recommended for this measurement. Do not use 
an ac powered instrument unless the common 
can be floated at 1000 Vdc and is isolated from 
the external chassis. 



Adjust potentiometer R801 for 6*3 Vdc between pins 31 
and 32 (note that pins 22, 23, and 31 are common: pins 
24, 25 and 32 are common), 

5-27. PO WER-SUPPLY VOLTAGE ADJUSTMENTS* 

5-28, There are two adjustable voltages: -700{-1000V 
supply) and -500 (-1550 V supply) V, Adjust these 
voltages only if proven by accurate measurement to 
be outside the tolerances specified below. Adjust the 
output voltage of the -700 V regulator first and then 
adjust the -500 V regulator* After adjusting any regu- 
lator, check the output voltage of the other regulators 
to ensure they are within specified tolerances* 

a. Connect an adjustable transformer to control 
Signal Generator line voltage. 

b. Set Signal Generator controls as follows: 



line - ON 

MOD. SELECTOR CW 

POWER SET. * 0 

Frequency (618C) * . * . , 7* 6 GHz 

Frequency (620B). . * 11 GHz 
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Table 5*2. Test Equipment Hequired for Calibration and Troubleshooting 



Test Instrument 


Critical Specifications 


Recommended Model 


All instruments listed in 
Table 5-1 








Electronic Voltmeter 


Range: 0 to 1550 volts 
Accuracy: ±2% 


HP 4 IOC 




Clip-On DC Milliammeter 


Range: 1 mA to 50 mA 

Accuracy: ±3% of full scale ±0. 1 mA 


HP 428B 




Frequency Meter 


Frequency range: 3* 8 to 7, 6 GHz (618C) 
Accuracy: ±0, 1% 


HP537A 






Frequency range: 7 to 11 GHz (620B) 
Accuracy: ±0, 1% 


HP H532A and X532B 




FM Modulator 


Output voltage: 300V peak to peak and 
6.3 Vac 


See Figure 5'32 




Voltmeter 


Insulated case able to safely float at 
1000 Vdc common mode and measure 
6.3 Vdc* 


Simpson 260 


. 



c* Adjust Transformer for 115 {or 230) V. 

d* Connect Electronic Voltmeter to test jack J6 {+) 
and ground ('), 

e. Adjust potentiometer R412 {Figure 5*7) for 
*1000 ±20 volts. Line voltage regulation (115 V ±10%) 
should hold the -1000 V supply to within ±5V; ripple 
should be less than lO mV, p-p. The -300 V supply 
ould track the -1000 V supply to -300 +10 Line 
tage regulation (115 V ±10%) should hold the -300 V 
.^pply to within ±5V; ripple should be less than 10 mV, 
P'P* 



5-29. ADJUSTMENTS FOLLOWING 

REnACEMENT OF KLYSTRON V114 (61BC). 

5-30* Following replacement of VI 14^ it is important 
that certain adjustments be made as soon as the Signal 
Generator is turned on. The following procedure is 
recommended* 

a. With the signal generator removed from the 
cabinet and with MOD. SELECTOR on OFF, turn on 
signal generator* 



i. Connect Electronic Voltmeter to test jack J5 (+) 
and ground (-). 

g* Adjust potentiometer R512 (Figure 5-7) for 
-1550 ±20 V* Line voltage regulation (115 V ±10%) 
should hold the -1550 V supply to within ±5 V; ripple 
• should be less than 15 mV, p-p*. 



b. Check the -300, -700, and -500 volt supplies 
(see paragraph 5-27)* 

c. With the MOD* SELECTOR set to CW, adjust 
R707 (Figure 5-6) for a klystron cathode current of 
25 m A maximum (at^proximately 15 mA). 




-1 550V -lOOOV 
ADJ ADJ 

R5ia R4ta 



PULSE FULSE 
DELAY ADJ WIDTH 
ADJ 




MOD 

ADJ 

R706 



PULSE 

RATE 

AOJ 

RM7 



PULSE 
RATE 
ADJ 

nu2 



if- 



MOD 

ADJ 

R707 



PULSE 

RATE 

ADJ 

Rlt3 



Figure 5-7. Location of Power Supply and 
Modulator Adjustments 



Figure 5-8. Location of Klystron and 
Modulator Adjustments (618C) 
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Note 

A new klystron tube should now operate at 
least partially over the frequency range with 
original repeUer voltage settings and for the 
most part, will require only 1/8 turn to bring 
the repeUer voltage to optimum, 

d. Connect instrument as shown in Figure 5-9, 

e. Set MOD. SELECTOR to INT, {SYNC SELEC- 
TOR to XiO). Tune frequency control to 7,6 GHz, 

f. Adjust R170 for optimum pulse shape, 

g. At this point it is advisable to check the dial 
calibration at the high end stop. This check avoids 
•^ossible retracking adjustments when the dialcalibra- 
ion is adjusted later. To conduct the check, tune 

Irequency control to high end stop and place wavemeter 
in circuit as shown in Figure 5-9, Wavemeter should 
ndicate 7.650 GHz, Wlien the wavemeter is tuned to 
he actual frequency of the generator a slight decrease 
"in the peak level of the pulse appears on the scale, If 
this frequency is more than 25 MHz away from 7,650 
jHz perform step d in paragraph 5-34, 

h* Remove wavemeter and reconnect output cable 
as shown in Figure 5-9. Tune the frequency control 
toward 5 GHz, adjusting R170 (Figure 5-11) for best 
pulse shape between 7,6 and 5 GHz, 

i. Tune the frequency control between 5 and 4,2 
^Hz; adjust R173 and/or R178 (Figure 5-11) for op- 
ium pulse shape. 

j. Continue tracking the dial downward toward 
3. 8 GHz, adjusting R175 for optimum pulse. 

k. Tune the frequency control back toward 7. 6 GHz 
observing the pulse shape on the oscilloscope. Re- 
adjust the appropriate reflector tracking potentiometer 
for optimum pulse shape. 



61SC 



SIGNAL GENERATOR 




537A 

FREQUENCY METER 



Figure 5-9, Setup for Frequency Dial 
Calibration (61 8C) 



MOD PULSE PULSE 
ADJ RATE PATE 
R706 ADJ ADJ 




PULSE 



RATE 

ADJ 

RH3 

Figure 5-10. Location of Klystron and Modulator 
Adjustments (620B) 

m. If pulse misfiring or jitter occurs at any point 
in the band which cannot be corrected by adjustment 
of the reflector tracking potentiometers^ adjust R706 
for frequencies above the microswitch operation and 
R7 07 for frequencies below the microswitch operation, 

n. Set the MOD, SELECTOR to SQ, WAVE and 
observe the wa\^e shape across the band. The wave- 
shape may be improved by repeating the adjustment 
of R706 and R707 as outlined in step m preceding, 

p. Check frequency dial calibration as described 
in paragraph 5-33. 



5-3L ADJUSTMENTS FOLLOWING 
REPLACEMENT OF KLYSTRON 
V114 (620B). 

5-32, Following replacement of VI 14, it is important 
that certain adjustments be made as soon as the signal 
generator is turned on. The following procedure is 
recommended, 

, a. With Signal Generator removed from cabinet 
set MOD, SELECTOR to OFF and turn on instrument, 

b. Check -300, -700 and -500 V supplies, and 
klystron cutoff bias. Refer to paragraph 5-27 for 
power supply adjustments, 

c. Adjust frequency control to 10 GHz. 

d. Set MOD, SELECTOR loCWand measure klys- 
tron beam current with 42 8B Clip-on DCMilliammeter, 
Adjust potentiometer R706 (Figure 5-10) for 22-rnA 
klystron beam current. 

e. Adjust POWER SET control to obtain up-sciile 
indication on the power set meter. If necess:u'y, ad- 
just potentiometer H 170 (Figure 5-1 1) to obtain 
proper meter indication. Recheck klystron bciun 
current (25 in A maximum), 

f. Adjust Signal Generator to a frequency just 
above the point where the microswitch is actuated 
(approximately 6.8 GHz). 
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REPELLER ADJ REPELLER ADJ 

RI75 R\7Z 




POWER- METER 
ZERO SET 
R6I2 



REPELLER ADJ 
RI70 



REPELLER AOJ 
R178 



Figure 5-lL Location of Tracking and Power-Set 
Meter Adjustments 



g. Connect Signal Generator in test setup shown in 
Figure 5-12* 

Ik Set MOD* SELECTOR to EXT FM and observe 
repeller mode pattern on Oscilk>seoj)e* Adjust OUT- 
PUT ATTEN and e^'iternal modulating voltage lo obtain 
tJie desired vertical deHectioii on Oscilloscope . Adjust 
FM AMPLITUDE control to obtain hum i>ed waveform 
shown in Figure 5-12* If necessary adjust Ihe phase 
of repeller mode pattenn 

i. Adjust Signal Generator across entire band while 
observing tiie refieller mode pattern on Oscilloscope* 
If the RF po\ver level drops abruptly (in general^ be- 
tween 8.4 and 8.7 GHz], proceed as follows: 

(1) Turn off Instrument. 

(2) Loosen klystron mounting nut. 

(3) Rotate klystron slightly and make sure klys- 
tron is sealed projJorly against shoulder in 
collet. 



(4) Tighten klystron mounting nut by hand. 

(5) Check to be sure that the repeller cable isnot 
twisted and makesfirm connection to repeller. 

(6) Turn oninstrument and observe repeller mode 
patterns on oscilloscope* 



Repeat steps (1) through (6) preceding, rotating klys- 
tron slightly each time until the optimum repeller mode 
pattern is obtained across entire band. 

i* Turn off Instrument. Set frequency dial at high- 
frequency stop and tighten klystron mounting nuU 

k. Install tube socket housing with cable entrance 
towards rear of instrument. Replace four screws. 

m. Turn on Signal Generator, 

n* Measure Signal Generator output frequency with 
Frequency Meter. If the measured frequency is belo^v 
11.1 GHz, remove bottom plate from frequency drive 
mechanism and perform (1) through (4) following; if 
not, perform (5) through (9) following: 

(1) Loosen plunger cap screw (Figure 5-13). 

(2) Adjust Frequency Meter to 11. 1 GHz. 

(3) Gently tap rear of plunger until Frequency 
Meter dip is centered on mode pattern, 

(4) Tighten plunger cap screw and replace bottom 
plate, 

(5) Set Frequency Meter to 11,1 GHz, 

(6) Adjust frequency dial until Frequency Meter 
pattern is centered on the mode pattern. 

(7) Loosen plunger cap screw. 

(8) Turn frequency dial to high frequency stop 
while holding plunger stationary* 

(9) Tighten plunger cap screw and rO]>lace bottom 
plate. 



p. Tune Signal Generator across eiilire band and 
center repeller mode pattern with repeller tracking 
potentiometer R170, R173, R175, ajiri R178 (Figure 
5-9). Figure 5-12 (A and C) shows two ty] 5 ical mode 
[KU terns. Figure 5-1 2 A shows a symnielrical mode 
pattern that is properly centered by the correct rejicL- 
ier voltage; Figure 5-12D shows the same j>nttern.set 
off-center by incorrect setting of repeller voltage. 
Adjust i>otentiomeler R170 and R178 (Figure 5-11) to 
obtain correct repeller voltage tracking between 11 
GHz and the frec[ucney just above the point where tlic 
microswitch is actuated (approximately 8. 7 to 9 GHz), 
Adjust [Hjlentiometers R1 73 OJid R175 (Figure 5-11) to 
obtain correct repeller voltage tracking between ihe 
frequency just below the ])Oint where the microswiich 
is actuated (approximately B,t> GHz) and 7 GHz. 
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Figure 5-13, Frequency Drive Mechanism, Cover Plate Removed (620B) 



5-35. CALIBRATING THE FREQUENCY D1AL(620B). 



5-36. Replacing the klystron will usually reduce the 
accuracy of the frequency dialby several percent from 
Us rated accuracy of 1 If accuracy of frequency dial 
calibration is imi^orianf, the foUowintt procedure can 
be used to restore accuracy. In general ^ when a new 
klystron oscillator tube is installed it is necessary to 
slip the frequency dial slightly to bringitinto calibra- 
tion. In some cases, it may also be necessary to re- 
set the plunger dei)th to re-establish the correct Jiigh- 
frequency limit. All adjustments for frequency recaJ- 
ibration must be done meclianically. To recalibrate 
the frequency dial following a klystron change proceed 
as follows: 

a. Following initial voltage adjustments (j^aragraph 
-32), set MOD. SELECTOR to CW and allow Signal 
■ene rater to warm up for 20 minutes. 

b- Assuming tliai the repeller adjustments have 
been set for best operation of the new klystron, tune 



Signal Generator to the highest frequency at which the 
klystron will oscillate; measure this frequency witJi a 
Frequency Meier. 

c. If the klystron cannot be made to oscillate up to 
li GHz. refer to the troublesimoting procedures. 

d. If the klystron oscillates satisfactorily up to 
11,1 GHz, check the frequency-dial calibration accu- 
racy over the full frequency range. If the dial cali- 
brat ion is loo high or too low over the entire range by 
a nearly equal amounl, the frequency dial maybe slip- 
ped into calibration by removing the frequency dial 
cover ^ loosening the dial hub, and turning the dial a 
small amount. 

e. If slipping the dial will not bring both the ingh 
and low ends of the frequency dial into cal ib ration, tile 
high end can first be correctly set by altering the dept Ji 
of the cavity plunger slightly to obtain the correct upper 
frequency limit and Ihej'i slip the dial to bring tJie low 
frequency end into calibration. 
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f. To set the high -frequency limit of the klystron 
t shifting the plunger setting, remove the bottom plate 

‘ the frequency-drive casting toexposc the plunger 
nanism, 

g. Adjust the signal generator to produce 11 GHz 
as read on the Frequency Meter, 

h. Refer to Figure 5-13 and loosen the cap screw 
Hdlng the plunger in the plunger-drive bar* 

i. Holding the plunger in the 11 GHz position, ad- 
st the frequency drive for a reading of 11 GHz on the 
lal* Tighten cap screw, 

j* If oscillation stops w'hen the plunger is moved, 
eadjust the appropriate repeller voltage potentiome- 
to regain oscillation* 

k. Re check low end of frequency range noting f re - 
uency dial accuracy. If dial is inaccurate, remove 
dal cover, loosen hub slightly and slip frequency dial 
to correct indication, 

m. Recheck accuracy of frequency dial at main 
points across the band. Refine the foregoing adjust- 
ments to produce the best overall accuracy, 

n. If the frequency spread of a new klystron tube 
is much greater or less than that of the original tube, 
it may not be possible to use the original dial for the 
new tube* In this case, another klystron must be tried 
a new frequency dial must be calibrated. 



5-37, CALIBRATING THE PULSE RATE CONTROL, 

5-38* Replacing TubeVlOS or associated components 
may lessen the accuracy of the PULSE RATE control 
but will not otherwise affect the performance of the 
Signal Generator. It should be noted, however, that 
the calibration of this dial is only approximate* To 
calibrate the PULSE RATE dial, proceed as follows: 

a* Set Signal Generator controls as follows: 



MOD.' SELECTOR INT. 

PULSE WIDTH , - , max cw 

PULSE DELAY max ccw 

PULSE RATE , * , max ccw 

SYNC SELECTOR , , XIO 



b. ConnectMicrowave Frequency Counter toSYNC 
OUT connector 

c, Adju^ potentiometer R112 (Figure 5-8) so that 
the counter Indicates 4800 Hz, 

d* Set SYNC SELECTOR to XL 

e* Adjust potentiometer R113 (Figure 5-8) s© that 
counter indicates 480 Hz, 

f. Set PULSE RATE fully ccw. 

g. Adjust potentiometer RII7 (Figure 5-S) so that 
counter indicates 30 Hz- 



h* Adjust PULSE RATE control for a counter read- 
ing of 200 Hz* 

i. Loosen PULSE RATE dial and adjust loa read- 
ing of 200. 

5-39, CALIBRATING THE PULSE DELAY CONTROL. 

5-40, Replacing tube V107 may degrade the accuracy 
of the PULSE DELAY Control* After replacing V107, 
the following procedure can be used to adjust the delay 
calibration. It should be noted, however, that the 
calibration of the PULSE DELAY dial is intended only 
to be approximate* 

a. Connect the DELAY SYNC OUT terminal to an 
oscilloscope vertical input* 

b* Synchronize the Oscilloscope with signal at 
SYNC OUT connector* 

c* Set PULSE DELAY control to 300 ps. 

d. Adjust potentiometer R133 (Figure 5-7) to give 
a delay of 300 ps as measured on the calibrated Os- 
cilloscope, 

e* Set PULSE DELAY control to 50 ps as indicated 
by Oscilloscope* (The delay is indicated by the inter- 
val between the start of the Oscilloscope trace and the 
leading edge of the delayed sync pulse,) If necessary, 
slip the PULSE DELAY dial on its shaft to make cali- 
bration accurate. 

5-41. CALIBRATING THE PULSE WIDTH CONTROL. 

5-42, Replacing Tube VI 11 may lessen the accuracy 
of the PULSE WIDTH Control* This control is intended 
to be accurate within 20%or 1 ps, whichever is greater. 
To calibrate the PULSE WIDTH control, proceed as 
follow^s: 

a* Connect R F OUTPUTS UNCAL through a Crystal 
Detector to vertical input of an Oscilloscope * 

b. Synchronize Oscilloscope with signal at the 
SYNC OUT connector, 

c. Set PULSE WIDTH control to 10 ps* 

d. Adjust potentiometer R156 (Figure 5-7) so that 
width of pulse of 10 ps as measured on the Oscilloscope. 

e. Set the PULSE WIDTH control to 2-45 pulse 
width on Oscilloscope* 

f* H necessary, slip dial to read 2 microseconds. 

g. Repeat steps c through f for best overall cali- 
bration accuracy. 

Note 

The width of RFpulse will vary approximately 
0, 25 ps as the generator is tuned through its 
RF range. The above adjustments can be 
made for best accuracy at any desired RF 
frequency. 
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5-43. POWER SET METER ADJUSTMENTS . 

5-44, MECHANICAL ZERO. Adjust mechanical zero 
as follows: 

a. Remove instrument cover for access to the meter. 
Lift the white paper sticker that covers the zero adjust. 
Be sure to replace it when through. 

b. Connect shorting lead across meter terminals. 

c. With a non^metallic tool, adjust mechanical 
zero-adjust screw until meter pointer Is at left of 
meter dot and moving towards meter dot; stop ad- 
justment when meter pointer is exactly at dot, 

d. Cai’efuUy adjust mecha^iical zero -adjust screw 
a few degrees to free screw from meter suspension. 
If pointer moves off dot, repeat step c. 

e. Remove shorting lead from meter terminals and 
replace instrument cover. 

5-45. ELECTRICAL ZERO. The electrical zero is set 
at the factory and requires adjustment only when bolom- 
eter circuit components are changed. Adjust as follows: 

a. Remove instrument cover for access to H612 (see 
Figure 5-11), 

b. Set MOD. SELECTOR to CW, 

c. Adjust POWER SET until meter pointer is about 
3 3 inch to the right of zero (0). 

d. Set MOD. SELECTOR to OFF. 

e. Adjust zero set control (H612) until meter pointer 
is at the dot at the left end of the scale. Replace the 
instrument cover, 

5-46. TftOUBLISHOOTING. 

5-47. TEST EQUIPMENT REQUIRED, 

5-48. The test equipment required to troubleshoot the 
Signal Generator is listed in Table 5-2. Instruments 
other than those listed maybe used provided their spe- 
cifications equal or exceed the critical specifications. 

5-^49. ISOLATING A TROUBLE TO A CIRCUIT 
SECTION, 

5-50. The troubleshooting procedures are designed to 
identify the causes of one or more of the following 
symptoms: 

a. Low or no RF output at RF OUTPUTS CAL, 

b. RF output normal but abnormal indication on 
front- panel power meter, 

c. No or low amplitude- modulation level. 

d. No or little frequency modulation. 

e. Modulation frequency, width, or delay abnormal. 

f. Poor or no external synchronization. 



5-51, Each of the above troubles first requires iso- 
lation to a faulty functional section of the Signal Gen- 
erator. Regardless of the trouble encountered, the 
power supply voltages should first be checked (see 
paragraph 5-27). If a power supply is within 4 or 5% 
of its nominal value, it should not cause any catastroph- 
ic trouble. However, a greater deviation from nom- 
inal could be suspected as the cause of a near complete 
failure of a Signal Generator function. If a voltage 
value exceeds 4% of its nominal level, the power sup* 
ply should be repaired prior to troubleshooting the 
other circuits of the instrument, 

5-52. POWER SUPPLY TROUBLESHOOTING, Be- 
cause the individual power supplies are to some ex^ 
tent interdependent, care must be taken to troubleshoot 
the supplies in a particular sequence. This sequence 
is as follows: -300 V supply, -700 V supply, -500 V 
supply, and the 6.3 V filament supplies. 



5-53, To isolate a trouble In the -300 V supply, check 
the -300 V output at test point 2. Excessive ripple is 
probably due to a failure of capacitor, C360, C3G1, 
C362^ or C3G3, or a heater -cathode short in V301- 
V304, If the -300 V output is nonexistent or very low, 
check the dc voltage between test points 2 and 13 to 
establish that the dc input to the regulator is normal, 
Zf normal, the regulator circuit composed of V301- 
V304 and associated parts is faulty. Isolate the faulty 
tube or part through voltage and resistance checks 
(Figures 5-21, 5-22), and tube replacement. It should 
be noted that the regulator circuit comprises a servo 

(feedback) loop, and hence a failure of any part will be 
reflected by erroneous voltage indications at most 
points in the circuit. Resistance readings, however, 
usually provide aj3 indication of a faulty part. 

5-54, It should be established that an excessive load 
is not being placed on the power supplies, such as a 
shorted high 'mil age decoupling capacitor or shorted 
tube. Excessive load conditions gives trouble symp- 
toms similar to those encountered in a power supply 
failure, A Model 42 8 B Ammeter can be used to check 
the current load on the supplies. Table 5-3 lists the 
check points for each supply. 

5-55. If the dc voltage input to the regulator circuit 
is abnormal, check the ac voltage between test points 
3 and 4 (see WARNING in paragraph 5-52). If this 
voltage is normal, voltage -doubler diodes CH301, 
CR302, or associated filter parts (C360-C362, R361, 
R362) are faulty. IT the ac voltage across test points 
3 and 4 is abnormal, transformer T1 or the 115 {or 
230) V primary -power circuit is faulty. 



WARNING 

Use extreme care when making the filament 
voltage measurements. One side of each ac 
supply is connected to a negative high-voltage 
source. The use of a battery powdered volt- 
meter with a plastic case (such as a Simpson 
26<J) is recommended for this measurement. 
Do not use an ac powered instrument unless 
the common can be floated at 1000 Vdc and is 
isolated from the external chassis. 
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Table 5-3* Power “Supply Current Measurements 



Test Point* 


Current (niA) 


Pink lead connected to TBl-5 


7 ±1 


Red lead connected to TBl-6 


2.3 ±0.5 


Red lead connected to TBl-7 


4.3 ±0.5 



*MOD. SELECTOR set to JNT PULSE; frequency ad- 
justed to 7.6 GHz (618C); H GHz (620B). 



Note 

The -700 V and -500 V supplies are checked 
in a manner similar to the *300 V supply, 
using the particular test points assigiied to 
these supplies* Care must be taken to follow 
the sequence given in paragraph 5-52. 

5-56. NO OR LOW RF OUTPUT. Assuming the power 
supply to be normal, no or very low RF output could 
be caused by a faulty RF attenuator probe, or a faulty 
klystron and associated components. A faulty attenu- 
ator probe can be positively identified by adjusting the 
POWER SET control to obtain a normal indication on 
the front panel power meter. IT the meter indication 
is normal, theRF attenuator probe is faulty; otherwise 
the problem is in the klystron or associated circuit 
parts. The klystron oscillator is best checked by volt- 
age and current measurements* Refer to Figure 5-22 
or klystron voltage measurements aitd paragraphs 
a- 30 and 5-32 for measurement of klystron beam cur- 
rent* If all measurements are normal, replace the 
klystron. Abnormal voltage measurements indicate a 
failure of one or more circuit parts* If an abnormal 
indication occurs in the klystron repeUer circuit, per- 
form resistance measurements to isolate the faulty 
part* In the klystron grid circuit, perform resistance 
checks and check modulator tube V701. In Che cathode 
circuit, check diodes CH701 and CR702. 

5-57* Rf OUTPUT NORMAL BUT RF OUTPUT 
METER ABNORMAL. This trouble indication is caused 
by either a faulty power- monitor probe or powder meter 
circuit. A faulty pow'er- monitor probe is detected by 
removing diode CH603 and measurii^g the resistance 
between center conductor and case. Normal indication 
is 50 - 5 ohms* If both the probe and detector check 
normal, perform voltage checks (sec Figure 5-22) on 
transistors Q601 through Q603 to isolate the faulty 
part in the power meter circuit, 

5-5B, NO OR LOW AMPLITUDE MODULATION, To 
identify this tyi>e of trouble first establish that the 
trouble is with all amplitude -modulation modes (in- 
ternal pulse, external pulse, or internal square wave) 
or only one of the modes* If all amplitude modulation 
modes are faulty, Modulator tube V701 or associated 
circuit parts are probably faulty. This can be checked 
by performing waveform measurements at test points 
Hand 15 (see Figure 5-27). If the abnormal indication 
is at test point 14 only, check V701 and the plate cir- 
cuit components* If both test points are abnormal, 
check V701 and the grid circuit components. Voltage 
and resistance checks should isolate a faulty pari* 



5' 59. If the trouble involves only interna] pulse modu- 
lation, the trouble is in MOD. SELECTOR switch S102 
or the internal pulse -generating circuits. To isolate 
the trouble, check the waveforms (Figure 5-27) at 
test points 22 through 16, (in that order) and refer to 
the following list of troubles when an abnormal wave- 
form is encountered. 



Abnormal Waveform 

at Test Point Trouble 



22 V102, V103, or associated 

parts 

21 V105 or associated parts 

20 S102* deck H; or V106, 

V107, or associated parts 

19 S102, deck F; or V109 or 

associated parts 

18 V108 or associated parts 

17 VI 11 or associated parts 

16 S102, deck E 

5-60. If only external pulse modulation is faulty, set 
MOD. SELECTOR to -EXT and check modulation. If 
normal, inverter V109A isfault)\ If abnormal* switch 
S102 (sections E or G) is faulty, or capacitor Cl 23 or 
resistor RU3 is faulty. The latter two components 
may be isolated by checking the external modulating 
signal at test point 23. 

5-61* If only square* wave modulation is faulty, per- 
form waveform measurements at test point 22. If 
normal, switch SI 02 (deck G) is faulty. If abi^ormal* 
V102, V103, or associated parts are faulty. 

5-62, NO OR LITTLE FREQUENCY MODULATION, 
First establish if the trouble is witli both external and 
internal FM. If the trouble is isolated to external FM 
only, check waveform (Figure 5-27} at test point 23* 
If waveform at test point 23 is normal, tlic trouble is 
in MOD* SELECTOR switch S102* section B or G. If 
waveform at test point 23 is abnormal, check capacitor 
Cl 23 and resistor R143* If trouble is with both ex- 
lernal and internal FM, perform waveform measure - 
mcnl at test point 24. If waveform at lest point 24 is 
abnormal chock capacitor C136 and variable resistor 
H168, If waveform at test point 24 is normal, per- 
form voltage and resistance measurements (Fig- 
ures 5-21, 5-22 of the klystron repeller circuit, 

5-63* If only internal FM is faulty , place MOD* 
SELECTOR lo INT FM, check waveform (Figure 6-25) 
at test points 18 and 21, If indication at both test 
points is normal, perform voltage and resistance mea- 
surements (Figures 5-21, 5-22) on VI08B, VI 10, S102 
{section Band D) and coupling capacitor Cl 35. if indi- 
cation at test point 18 is abnormal, check SI 02, sec- 
tion F* If indication at test point 21 is abnormal, per- 
form voltage and resistance checks (Figures 5-21, 5-22) 
of VI 05 and associated circuit parts. 
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5-64. MODULATION FREQUENCY, WIDTH, OR DE- 
LAY ABNORMAL. A trouble involving the frequency 
^ internal modulation is caused by Multivibrator VI 02, 
03 and associated parts. Pulse width troubles are 
jjjsed by a fault in Multivibrator VI 11 or associated 
parts. ^Ise delay troubles are caused by a fault in 
Multivibrator V106, V107 or associated parts. 

5-65. POOR EXTERNAL SYNCHRONIZATION. A 
trouble involving the external synchronisation Is caused 
by Amplifier and Inverter VIOl and associated parts. 
To isolate a trouble in the external synchronization to 
a faulty part, perform voltage and resistance measure- 
ments (Figures 5-21, 5-22) of VlOl and associated 
circuit. 

5-66. ISOLATING TROUBLI IN TRANSISTOR 
CIRCUITS, 

5-67. The following procedures and data are given to 
aid in determining whetlier a transistor is operational. 
Tests are given for both in*circuit and out-of*circuit 
transistors. 

5-68. IN-CIRCUIT TESTING. 

5-69. The common causes of transistor failures are 
intern a 1 short - and open -circuits . In transi stor c ircuit 
testing the most important consideration is the trans- 
istor base -emitter junction. Like the control grid of 
a vacuum tube, this is the operational control point in 
the transistor. This junction is essentially a solid- 
state diode. For the transistor to conduct, the diode 
nust conduct; that is, the diode must be forward 
iased. As with simple diodes, the forward-bias 
polarity’ is determined by the materials forming the 
junction. Use the transistor symbol on the schematic 
diagram to determine the bias polarity required to 
forward-bias the base-emitter junction. The A part 
of Figure 5-14 shows transistor symbols with termi- 
nals labeled. Notice that the emitter arrow conven- 
tionally points toward the type N material. The other 
two columns of the illustration compare the biasing 
required to cause conduction and cut -off in transistors 
and vacuum tubes. If the transistor base -emitter 
diode (junction) is forward -biased tlie transistor con- 
ducts. If the diode is heavily forward-biased, the 
transistor saturates. However, if the base-emitter 
diode is reverse-biased the transistor is cut-off. The 
voltage drop across a forward biased emitter-base 
diode varies with transistor colleclor current. For 
example, a germanium transistor has a typical for- 
ward-bias, base-emitter voltage of 0.2-0.3V when 
collector current is !-10 niA, and 0, 4-0. 5 V when 
collector current is iO- 100 mA, In contrast, forward 
bias voltage for silicon transistors is about twice tlint 
for germanium typos: about 0. 5-0.6 V when colleclor 
current is low, and about 0,8 -0,9V when collector 
current is high. 

5-70. Figure 5-14, part B, shows simplified versions 
of the three basic transistor circuits and gives the 
operating characteristics of each. Wlien examining a 
ransislor stage, first determine if the emitlcr-basc 
node is biased for conduction (fur ward-biased) by 
■neasuring the voltage difference between emitter and 
ase. \V\\en usijig an electronic voltmeter, do not 
neasure directly between emitter and base; there may 



be sufficient loop current between the voltmeter leads 
to damage the transistor. Instead, measure to a com- 
mon point (e, g, , chassis). If the emitter -base diode 
is forward-biased, check for amplifier action by short- 
circuiting base to emitter while observing collector 
voltage. The short-circuit eliminates base -emitter 
bias and should cause the transistor to stop conducting 
(cut off). Collector voltage should then shift to near 
the supply voltage. Any difference is due to leakage 
current through the transistor and, in general, the 
smaller this current, the better the transistor. If 
collector voltage does not change, the transistor may 
have ati internal open or short. 

5-71. TESTING TRANSISTORS WITH AN 
OHMMETER. 

5-72, The two common causes of transistor failure 
are internal short- and open-circuits. Remove the 
transistor from the circuit (caution witli heat) and use 
an ohmmeter to measure internal resistance. See 
Table 5-4, for measurement data, 

CAUTION 

Most ohmmeters can supply enough current 
or voltage to damage a transistor. Before 
using an ohmmeter to measure transistor 
forward or reverse resistance, check open- 
circuit voltage and short-circuit current out- 
put ON THE RANGE TO BE USED. Open- 
circuit voltage must not exceed 1. 5 V and 
short-circuit current must be less than 3 mA. 

See Table 5-5 for safe resistance ranges for 
some common ohmmeters. 

5-J3. KLYSTRON REMOVAL (6I8C)* 

5-74. To remove the klystron oscillator tube VI 14 
from the resonant cavity proceed as follows: 

a. Remove the socket housing cap, screws and 
lock washers (items 1 and 2, Figure 5-15). Pull the 
housing (3) away until the tube socket is exposed. 

b. Pull straight back on the socket until it is free 
of the tube base. Do not apply lateral pressure when 
removing socket. 

c. Unscrew ajid remove sleeve (4) winch covers 
klystron body. Do not at any time apply side motion 
to the klystron; to do so will break the tube. 

d. Turn klystron (6) clockwise, ;mcl at the same 
time [jull straight back from the cavity. Do not 
attempt' to ruck the klystron, 

e. Remove rubber wasJier ( 14 ) ;md da m p i n g 
ring (5). 

f. Unscrew retaining nut (7) at cavity entrance 
using socket wrench supplied witii the instrument. Re- 
move the seating ring (9) and the spring (8) below re- 
taint tig nut. Do not use this spring or washer again 
except as a necessity. New springs and washers are 
supplied with replacement klystrons ordered from 
Hewlett-Packard Co, 
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A. TRANSISTOR BIASING 


DEVICE 


SYMBOL CUT OFF 


CONDUCTING 


VACUUM TUBE 


plate 

cathode 


+ 200V 


1 

+ 200V 


F 

1 

N PN TRANSISTOR 

[ 


COLLECTOR 

EMITTER 


+ 20V 

(OR-) 


+20V 

/’''Tja main 

+ 5V f-T n CURRENT 

‘ 

control \ IV 

CURRENT 


i 

1 

PNP TRANSISTOR 


COLLECTOR 

EMITTER 


-20V 

ov-/^ 

(OR+J 


-20v 

/^ j]k MilEN 

CONTROL^ U.1 
CURRENT - 




Figure 5-14* Transistor Biasing and Operating Characteristics 
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Table 5-4, Oul-of-Circnit Transistor 
Resistance Measurement 



1 

Transistor 

Type 


Connect Ohmmeter 


Measure 

Resistance 

(ohms) 


Pos, 
lead to 


Neg. 
lead to 


PNP 

Ger- 

manium 

■ 


Small 

Signal 


emitter 


basG’^ ! 


200-500 


emitter 


collector 


lOK-lOOK 


Power 


emitter 


base* 


30-50 


emitter 


collector ' 


several 

hundred 


KPN 

Silicon 


Small 

Signal 


base 


emitter 


1K-3K 


collector 


emitter 


very high 
(might read 
open) 


Power 


base 


emitter 


200-1000 


collector 


emitter 


highj often 
greater thaii 
IM 


*To test for transistor action, add collector-base 
short. Measured resistance should decrease. 



Table 5-5, Safe Ohmmeter Ranges for 
Transistor Resistance Measurements 



1 


Sate 


Open 


Short 


Lead 




Ckt 


Ckt 






Ohmmeter 


Range(s) 


Voltage 


Current; 


Color 


Polarity 




Rx IK 


1,0V 


1 mA 


Red 


+ 




RxlOK 


l.OV 


100 pA 


Black 


- 


HP 412A 


RxlOOK 


1,0V 


10 pA 








RxlM 


1,0V 


: pA 








Rx lOM 


1, OV 


0, 1 








RxlK 


1,3V 


0,57 mA 








RxlOK 


1,3V 


57 mA 


Red 


+ 


HP .JIOC 


RxlOOK 


1.3V 


5,7;iA 


Black 


- 




Rx IM 


L3V 


0. 5/iA 








Rx lOM 


1.3V 


0.05/iA 








Rx 100 


1. IV 


1, 1mA 








Rx IK 


1. IV 


110/iA 


Black 


^ , 


fiJ’ ilOB 


Rx lOK 


1, IV 


11 mA 


Red 


- 




R X lOOK 


I.IV 


1, IpA 








Rx IM 


1, IV 


0. n pA 






Siii'.pson 


RxlOO 


L5V 


1 mA 


Red 




2*30 








Black . 


- 


Simpson 


RxlK 


1,5V 


0.62 mA 


Black 




269 








Red 


- 


Trtpleil 

630 


RxlOO 
Rx IK 


1.5V 

1.5V 


3, 25 mA 
325 |iA 


Varies 

With 










Serial 


Tripleil 


Rx 10 


1.5V 


750 ;;A 


Number 


310 


RxlOO 


1. 5V 


75 JJ.A 







g. If sample probe adapter (11) protrudes into the 
cavity j remove the lock nut (12) and disengage pipe 
(10), Loosen lock nut (12) and back out adapter (11) 
until it is flush with the inside face of the cavity bottom 
plate. 

Note 

See Klystron Tube Warranty Claim in this 
manual, 



5 - 75 . KLYSTRON RiPLACIMINT (618C}, 



5*76. Prior to ij'istaUmg a new klystron VI 14, prac- 
tice reinstalling Uie old one. The proper force and 
twist required to push the klystron past the spring may 
then be learned by practice. The procedure for in- 
stalling the new klystron is as follows: 

a. Install new waffle seating ring (9, Figure 5-15) 
and tlien new spring (8) in cavity entrance. Ends of 
spring should meet to form a complete circle. 

b. Thread the retaining nut (7) into cavity until it 
is seated very lightly against tJie spring. Press spring 
into place under the nut so that it forms a circle. 
Tighten the nut slightly to hold the spring in jx^sition. 



CAUTION 

Wlien inserting the tube, always keep it 
straight inline with the cavity, DO NOT work 
it from side to side. 



c. Insert the klystron tube (6) into the cavity until 
it engages the spring (8). Firmly press the tube 
straight into the cavity at the same time giving it a 
clockwise twist. The twist will cause the spring to 
expand and |jass the tube allowing it to seat firmly in 
ihc cavity. 

d. Tighten the retaining nut slightly with socket 
wrench supplied, 

e. Snapthe clumping rings (5) making certain that 
tliey cjKurcle the grid ring ot the klystron, WIrui the 
rings are in position, three or four threads of Uie mil 
(71 slum Id be visible between the clamping rings and 
the outside face of tiie nut. Instill! rubber washer [14), 

f. Thread the cover sleeve (4) into the retaining 
nut so that it seals against the clamping rings, causing 
the clamping ring to grip the grid ring of the klystron. 
Tighten the sleeve firmly by hand. 

g. Install the tube socket and housing (3), pressing 
the socket straight into position, 

lu Position socket housing and attach cap screws 

(D* 
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Figure 5-15. Exploded View of Klystron Mounting Parts (618C) 



-77. KLYSTRON REMOVAL (630&}, 

5-78, To remoxethe klystron from the resonant cav- 
ity, remove the Instrument from the cabinet or rack , 

The klystron is located at the left side of the instru- 
ment just behind the front paneL Refer to Figure 5* 16 
and proceed as follows: 

CAUTION 

Do not at anytime apply side pressure to the 
klystron. To do so wiil break the tui^e, 

a. Remove the four screws from the klystron tube 
base coi'er, 

b. Pull lul>e base cover straight out to expose tube 
l>asc, 

c. Remove socket from klystron. Pull socket 
straight out to expose tube base, 

d. Loosen and remove klystron mounting nut with 
wrench supplied, 

e. Remove collet washer with a sharp tool. Grasp 
klystron tube base and pull straight out of cavity, 

f. Remove clamp spring, 

g. tf collet ring and collet are locked on klystron, 
place klystron on its base and gently tap collet ring to 
free the collet. 



Note 

See Klystron Tube Warranty Claim at rear of 
Replaceable Parts, 

5-79. KLYSTRON REPLACEMENT (620B), 

a. Insert waffle washer in cavity (Figure 5-16), 
Use new washer if old washer is damaged, 

b. Place collet ring and collet spring on collet, 
making sure taper on ring seats against flare of collet. 

c. Place collet washer over collet. Place mounts 
ing nut over collet washer, 

d. Place klystron assembly into cavity and tighten 
mounting nut by hand until collet just grips klystron, 
but klystron should still be free to rotate, 

f. Slide klystron out approximately 1 8 inch, then 
push in until klystron seats firmly against shoulder in 
collet, 

CAUTION 

DO NOT USE EXCESSA^E PRESSURE, to 
prevent possible damage to klystron, 

g. Tighten mounting nut by hand, then push socket 
on klystron base, being careful not to exert any side 
pressure on the klystron. 

h. Remove cover platefrom frequency drive mech- 
nism to check r speller cable. Be sure to push the 
repeller cable into center conductor to connect the re- 
peller before turning on the instrument. 
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h. With an ohm meter connected between the orange 
and blue leads onthepotenliometer, turn the frequency 

ntrol to point where microswitch just operates (ap- 

jximately 8. 9GH2), so the arm (blue lead) is exactly 
.thetapin the potentiometer. This point is the lowest 
resistance reading on ohm me ter, 

i. Replace rear potentiometer cover and recoiuiect 
leads. 

}, Tighten set screws in the coupler. 

k. Reset repeller voltage adjustments as described 
m paragraphs 5-33 and 5-35. 

5-82, REPLACING AND RICAU8RATING THi 
ATTENUATOR (6iec), 

5-83. It is not expected that the attenuator dial will 
require recalibration unless Uve attenuator assembly is 
replaced. The attenuator is not ordinarily subject to 
change or breakage. Small improvements in accuracy 
may be made by siii^jnng the attenuator dial on the 
frontpanelslightly onits shaft to bring into calibration, 

5-84, Following replacement of the probe, the atten- 
uator assembly must be adjusted for the correct and 
safe operating depth. The following instructions are 
divided into tw^o parts: the first concerns the replace- 
ment of the attenuator probe, and the second concerns 
the attenuator dial alignment, 

5-85, REPLACING THE ATTENUATOR PROBE 

5-86. Power from the resonator is coupled to theRF 
OUTPUTS CAL jack at the front panel through an as- 
sembly consisting of the panel jack, a lengtii of RG- 
55 U cable, and the attenuator probe. The attenuator 
probe is terminated by a special resistor, which is 
made by coating platinum on a glass bead. This re- 
sistor shouldnormally last for tile life of the equipment 
even if subject to shock and vibration. Sliould the re- 
sistor become broken or otherwise defective however, 
the complete attenuator assembly must be replaced. 
Replace a defective attenuator assembly as follows: 

a. Remove the four screw's holding the RF OUT- 
PUTS CAL connector to the front panel. 

b. Release attenuator cable from under cable 
clamp, 

c . Remove mount ing screw which holds the rack to 
the aluminum block on the attenuator probe. 

d. Lift mounting block and probe from the circular 
waveguide housing. 

e. Use care in handling attenuator probes. The 
glass bead resistor can be broken by twisting the cable. 
Mounting block comes affLxed to new probe. 

l, Insert new probe into waveguide only as far as 
is necessary to match-up block mounting holes. In- 
sert mounting screw and tighten. Take care tJiat the 
probe ground is oriented in the right direction (away 



from the cavity). The glass beasJs should be visible 
on the RIGHT HAND SIDE of the ground connection 
extension when viewing the instrument from the front. 

g. Carefully thread cable under cable clamp aud 
around casting to front panel. Avoid twisting cable 
more than one -quarter turn. 

h. Remount RF OUTPUTS CALconnector, Tighten 
cable clamp, 

i. After the assembly is replaced, an error of a 
few decibels may exist in the calibration of the attenu- 
ator dial- 

5-87, RECALIBRATING THE ATTENUATOR (61 8C). 

a. Connect signal generator in test setup shown in 
Figure 5-1 , 

b. Turn signal generator on and allow a 20- minute 
warm up period with modulation selector switch in 
CW position, 

c. Turn modulation selector switch to OFF posi- 
tion, adjust zero set controls in generator and power 
meter to zero, and return selector switch to CW posi- 
tion. To prevent drift due to temperature change make 
these adjustments as quickly as possible. 

d. Tune signal generator to 3,8 GHz and adjust 
POWER SET control for zero indication on power set 
meter. 

e. Set attenuator to 7 (-7 dBm), Record frequency 
and external [lower meter reading, 

f. Repeat step e every 200 MHz across entire 
frequency range, 

g. Plot a dBm -frequency curve from readings 
obtained in step f (see Figure 5-18}. Resulting re- 
sponse curve will consist of a series of peaks and 
troughs having ;m amplitude of ^2.0dBor less. 
Drawn straight line (p;u*aUel to frequency axis) 
through res(K>nse curve in such a way that valuations 
are avej';iged about the line. 




Figure 5-18, Typical Response Curve (6180 
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Figure 5-19* Typical Response Curve (520B) 



h. Select a frequency where response curve cross- 
es average line drawn in step g and set generator to 
this frequency. 

i. Repeat step c* 

j. Set generator output attenuator for -7 dBm 
reading on power meter and lock attenuator* If atten- 
uator dial does not now read? {-7 dBm), remove plate 
covering hub of dial, loosen set screws holding dial to 
shaft and slip dial to read -7 dBm. Tighten set screws 
and replace plate over hub of dial, 

k* Repeat steps c and j without changing generator 
frequency. The readings obtained on e^tternaJ powder 
meter and from output attenuator should be the same. 
If not, reijeat steps c and j until normal indications 
are obtained* 

5-e&. RIPiACING ANG RECALIBRATING THE 
ATTENUATOR (6206J, 

5-89, It is not e>;pected that the attenuator dial will 
require recalibration unless the attenuator assembly 
is replaced* The attenuator is not ordinarily subject 
to change or breakage* Small improvements in accu- 
racy may be made by slipping the attenuator dial on 
the front panel slightly on its shaft to bring into cali- 
bration. Follow ing the repia cement of the probe, the 
attenuator assembly niust be adjusted for the correct 
and safe operating depth* The following operation is 
divided into two i^arts* The first concerns the replace- 
ment of the attenuator probe, and the second concerns 
the recalibratiou of the attenuator dial* To determine 
if the output aUeimalor is defective, measure the re- 
sistance between the center terminal of the RF OUT- 
PUT jack and ground. The resistance should be aj>- 
proximately 50 ohms* A higher resistance indicates 
the film resistor that com]X>ses jiartof the pickup loop 
is damaged and the attenuator probe and cable must 
be replaced* 

5-90. REPLACING T HE ATTENU .ATOR PROBE 
(6 20BL 

>- 91 . To replace the attenua tor probe a ssembly , pro - 
:eed as follows: 

a* With the sigmil gcner:itoi' removed from its riirk 
r cabinet and disconnected from the line source. 



remove nut from rear of the RF OUTPUTS CAL 
connector and pull attenuator cable from the jack* 
The center connector and spacing beads are removed 
with the cable. A new replacement assembly includes 
these parts already installed, 

b* Free the attenuator cable from small clamp and 
feed cable out top of instrument noting the routing of 
the cable around the various decks* 

c . Mark the attenuator cable where the cable enters 
the attenuator mounting block. Loosen the cap sc rev- 
shown in Figure 5-20 on the mounting block holding the 
attenuator cable- Pull probe straight out. 

d* Compare the new probe with the defective probe , 
marking the new probe at the same distance from the 
tip as the mark on the defective probe. Insert new 
probe carefully to the same depth as the original probe 
making sure that the ground end of the pickup loop 
points toward the resonator cavity (to the right when 
facing the Instrument), 

e. Tighten cap screw finger- tight so that minor 
adjustment of the probe depth is still possible* 

f , Carefully thread the cable under the cable clamp 
and around the casting to the front panel* DO NOT 
twist cable more than a quarter of a turn. 

g* Remount RFOUTPUTS CALconnector, Tighten 
cable clamp. 

h* After the attenuator assembly is replaced, an 
error of a few dB may exist in the calibration of the 
attenuator dial. Calibration may be checked as de- 
scribed in the follow-ing paragraph. 




Figure 5-20, Attenuator and Monitor Probe 
Assemblies (G200) 
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5-92, RECA U BRATING THE ATTENUATOR (6 2 OB). 

a* Connect Signal Generator in test setup shown in 
Figure 5-L Allow Signal Generator to warm up with 
MOD. SELECTOR in CW position for at least twenty 
minutes* 

b* Set MOD. SELECTOR to OFF* 

c. Adjust Signal Generator to $ GHz* 

d* Connect Power Meter to RF OUTPUT CAL con* 
nector; zero meter reading on Power Meter, 

e. Set MOD, SELECTOR to CW, 

f. Adjust POWER SET control so that the front- 
piuiel power meter reads 0, 

g* Adjust the OUTPUT ATTEN control to -7 dBm* 



h* Gently adjust the probe depth so that the external 
power meter indicates -7 dBm, Tighten the capscrew 
on the attenuator probe. 

5-93, An initial setting has now been made that wilt be 
accurate within approximately ±5 dB. To refine this 
setting and obtain Ute original calibration accuracy of 
±2 dB it is necessary to measure the output of the signal 
generator across the frequency range and construct a 
graph showing the frequency response of the instru- 
ment* Figure 5-19 shows such a graph with a typical 
response curve after the power output curve has been 
centered about the -7 dBm reference level. The final 
adjust meiit is made by slipping the attenuator dial^ 
while measuring the RF output level at a convenient 
frequency on the curve, to bring the total power spread 
to be within the ±2 dB limits of the -7 dBm reference 
level* The limits are indicated by the heavy transverse 
lines above and below the -7 dBm center line. Proceed 
as follows: 

a. Assuming the Signal Generator is at normal 
operating temperature* set MOD. SELECTOR to OFF 
and zero the external power meter* 

b. Set MOD, SELECTOR to CW and tune frequency 
dial to 7 GHz, 

c* Adjust POWER SET control so that Meter indi- 
cates 0, 

d. Check that OUTPUT ATTEN control is set to 
'7 dBm* 

e . Record the r eading on the external Power Meter , 



f. Repeat steps c through e every 200 MHz from 
7 GHz to 11 GHz, Plot the resulting data as a response 
curve such as the one shown in Figure 5-19, 

g. This curve should consist of a series of peaks 
and troughs with a maximum range of ±2 dBm* 

h. Equalize tho maximum excursions on each side 
of -7 dBm by slipping the attenuator dial* The dial is 
made free of the drive shaft by removing the hub cover 
from the center of the attenuator dial and loosening 
the two Allen screws in the periphery of the hub. 

5*94, TUBE AND SEMICONDUCTOR 
tlRLACEMENT. 

5-95. Table 5-6 lists checks to be made after re- 
placement of certain electron tubes and semiconductors 
(e,g*, diodes, transistors). Replacement of unlisted 
items does not affect critical Signal Generator func- 
tions or operating voltages. 

Note 

Do not change an operating voltage or cali- 
bratLOn adjustment unless it is either defii^- 
iteiy outside specified tolerance or calibra- 
tion accuracy of a dep ei id en t function is 
unsatisfactory. Improving a marginal adjust- 
ment can adversely affect calibration, 

5-96. ETCHED CIRCUITS, 

5-97, The etched circuit boards in the Signal Gener- 
ator are of the plated -through type consisting of metal- 
lic conductors bonded to both sides of insulating ma- 
terial, The metallic conductors are extended through 
the component mounting holes by a plating process. 
Soldering can be done from either side of the board 
with equally good results* Table 5-7 lists recom- 
mended tools and materials. Following are recom- 
mendations and precautions pertinei^t to etched circuit 
repair work* 

a* Avoid unnecessary component substitution: it 
can result in damage to the circuit board and/or adja- 
cent components, 

b. Do not use a high-pow-er soldering iron on 
etched circuit boards. Excessive heal may lift a con- 
ductor or damage the board. 

c. Use a suction device (Table 5-7) or wooden 
toothpick to remove solder from component mounting 
holes, DO NOT USE A SHARP METAL OBJECT SUCH 
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE, 
SHARP OBJECTS MAY DAMAGE THE PLATED- 
THROUGH CONDUCTOR, 

d. After soldering, remove excess flu*x from the 
soldered areas and apply a protective coating to pre- 
vent contamination and corrosion. See Table 5-7 for 
recommendations . 

e. When removing a multiple -connection component 
held tightly in a socket, such as a vacuum tube, loosen 
itgradually using gentle side-to-side or rotary motion 
to avoid damage to the plated -through conductors. 



WARNING 

High voltage is present on the green lead 
below the attenuator assembly and at the 
terminals on the potentiometer above the 
frequency -drive casting. Be extremely care- 
ful not to touch these components when adjust- 
ing the attenuator probe with the instrument 
turned on. 
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Table 5-6* Checks Following Tube and 
Semiconductor Replacement 



Reference 

Designation 


Check 


Paragraphs 


V103 


PULSE RATE control 
calibration 


5-33 


V107 


PULSE DELAY control 
calibration 


5-35 


Vlll 


PULSE WIDTH control 
calibration 


5-37 


VU4 


Klystron frequency, 
current and voltage 


5-29 


V301 thru 
V305 


-300V supply voltage 


5-27 


V401 thru 
V405 


-lOOOV supply voltage 


5-27 


V501 thru 
V504 


-1500 supply voltage 


5-27 


CR601 thru 
CR602 


Power meter cali- 
bration 


5-39 


Q601 thru 
Q603 


Power meter cali- 
bration 


5-39 



5-98- COMPONENT REPLACEMENT. 

a - Remove defective component from c i rcuit boa rd * 

Note 

Axial lead components ^ such as resistors 
and tubular capacitors, can be replaced with- 
out unsoldering* Clip leads near body of de- 
fective component, remove component and 
straighten leads left in board. Wrap leads of 
replacement component one turn around orig- 
inal leads. Solder wrapped connection, and 
clip off excess lead* 

b. Remove solder from mounting holes using a 
suction desoldering aid {Table 5-7} or wooden tooth- 
pick. 



c. Shape leads of replacement component to match 
mounting hole spacing. 



d. Insert component leads into mounting holes, and 
position component as original was positioned, DO 
NOT FORCE LEADS OF REPLACEMENT COMPO- 
NENT INTO MOUNTING HOLES. Sharp lead ends may 
dainage plated -through conductor. 



Table 5-7, Etched Circuit Soldering Equipment 



Item 


Use 


Specification 


Item Recommended 


Soldering Tool 


Soldering 

Unsoldering 


WatUge rating; 37.5 
Tip Temp: 75O-BO0TF 
Tip Size: 1/8" OD 


Ungar #776 Handle with 
Ungar #1237 Heating Unit 


Soldering Tip, 
general purpose 


Soldering 

Unsoldering 


Shape: chisel 
Size: 1/8" 


Ungar #PL113 


De-soldering aid 


Unsoldering multi- 
connection compo- 
nents (e,g* , lube 
sockets) 


Suction device to remove 
molten solder from 
connection 


Soldapult by the Edsyn 
Company, Arleta, 
California 


Resin (flux) solvent 


Remove excess flux 
from soldered area 
before application of 
protective coating 


Must not dissolve etched 
circuit base board ma- 
terial or conductor 
bonding agent 


Freon 


Acetone 


lacquer Thinner 


Isopropj'l Alcohol (lOO'r 
dry) 


Solder 


Component replacement 
Circuit board repair 
Wiring 


Resin (flux) core, high tin 
content (60/40 tin/lead), 
18 gauge (SWG) pre- 
ferred 




Protective Coaling 


Contamination, corro- 
sion protection after 
soldering 


Good electrical insulation, 
corrosion -prevention 
properties 


Kryion *11302* 

® 


Humiseal Protective Coal- 
ing, Type 1B12 by 
Columbia Technical Corp. 
Woodside 77, New York 


*Krylon, Inc, , Norristown, Pennsylvania 
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5-99. TUBE SOCKET REPLACEMENT. There are 
three ways to remove a tube socket from the etched 
:rircuit boards: 

a* Cut terminals attaching socket to circuit board, 
remove socket, and unsolder remaining terminal 
pieces individually, 

b. Using long nose pliers, break insulating ma- 
terial of socket away from metal connectors, then 
unsolder connectors from board individually. 

c. Use a special soldering iron tip designed to heat 
all socket connections simultaneously and remove 
socket as a unit; or use a suction device (Table 5-7) 
to desolder all connecUons and remove socket. 

5-100, ETCHED CONDUCTOR REPAIR. Abrokenor 
burned section of conductor can be repaired by bridg- 
ing the damaged section with a length of tinned cop];?er 
wire. Allow adequate overlap and remove any varnish 
from etched conductor before soldering wire into place. 



5-lOL transistor AND SEMiCOM>UCTOR DIODE 
REPLACEMENT ' 

a. Do not apply excessive heat. See Table 5*7 for 
soldering tool specifications. 

b. Use a heat sink such as piiers or hemostat be- 
tween transistor body and hot soldering iron. 

c. When installing a replacement transistor, en- 
sure sufficient lead length to dissipate heat of solder- 
ing by maintaining about the same length of exposed 
lead as used for original transistor. 

5-102' Q601, Q602 LEAD iDf NTIFICATION, 

5-103. Transistors Q601 and Q602 are dual transis- 
tors (i.e,, two transistors in one case). For this 
configuration, the locating tab which protrudes from 
the rim of the transistor case identifies the collector, 
not the emitter* 
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Figure 5-21. Reisistaiice Chart 



Model 618C/620B 



Section V 







5*25 



Figure 5*22, Voltage Chart 
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1 . Resistance in ohms^ capacitance in microforads unless otherwise noted 
2* (J^ screwdriver adjust 



3. 



J front panel designation 



4. 



5 * 






6 . (HD 



test point 



voltage regulator (breakdown) diode 



Encloses wire color code. Code used (MIL-STD-CSf) is the same as 
the resistor color code. First number identifies the base color, second 
number the wider stripe, and the third number identifies the narrower 
stripe- E-G-, 947 denotes white base, yellow wide stripe, violet narrow 
stripe. 



7, Waveform taken with Oscilloscope adjusted for ac coupling 



8* Except for test point 23, ail waveforms taken with front panel controls set as follows: 



MOD SELECTOR - INT 
PULSE WIDTH - 10 
PULSE DELAY * 0 ' 

PULSE RATE - 200 
FM AMPLITUDE ^ Fully cw 

9. Waveform taken at test point 23 taken with froiit pai^el controls set as listed in note 7 
except MOD SELECTOR is set to IKT FM. 

10. Voltages shown on schematic diagrams are with respect to chassis ground. 



Figure 5-26- Notes Pertaining to Waveform and Schematic Diagrams 
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Figure 5-27. Waveforms 
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Figure 5-: 29- Modulator Section (Part l of 2) 
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NOTES 

1. REEERENCE DESiCNATIONS NIAY APPEAR ON 
THE ASM PC BOARD WITHOUT REFERENCE TO 
THE 800 SERIES NUMBERING SCHEME. IFOR 
EXAMPLE. R1 INSTEAD Of R801I. 



-i;sov 
TO A800 
tPfNS J2-isi 



Figure 5-3X. Power Supply Section 
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SI 
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I 



0 

f ^ 7 

/ / 

Q [ O Q -L _Q 



n 



0 9 9 0 



© I 



N/O 



N/D 



L - JL 



115 VAC 



f 



f 



FI 



1 



mv 



115V 



J 



J] 



REFERENCE 

DESIGNATIONS 


HP PART 
NUMBERS 


Cl 


0160 0904 


FI 


2100-0201 


FUSE HOLDER 


1400 0084 


J1 


1510<1007 


J2 


15IO-OOOG 


J3 


1250-00S3 


R1 


2100-0047 


R2 


2100-0047 


R3 


0687-1041 


R4 


0767-0028 


R5 


0G98-3162 


SI 


3101-1395 


T1 


8100-0139 




OUTPUT 
-/ TO EXT 
^ FM MOD 



* Th^ lamp is P 0 ^t of SI. 

** Ttie sctiernatic shows the primary of T I wiretJ for 1 1 5V: it can be wjred tor 230V. 



Figure S'32. FM Modulator 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INFORMATION. 

6-2, This section contains information for ordering 
replaceable pai'ts. Table 6-1 gives the meanings of 
abbreviations and reference designations used in the 
table of replaceable parts. Table 6-2 is the table of 
replaceable parts and is organized as follows: 

a. Electrical assemblies and their component parts 
in alpha-numerical order by reference designation. 

b* Chassis-mountedpartsin alpha-numerical order 
by reference designation, 

c. Miscellaneous parts* 

6-3 . The information given for each paii consists of: 
a* The Hewlett-Packard part number. 

b. Total quantity in the instrument, 

c. Description of the 

d. Typical majiufacturer of the part in a 5 -digit 
code. 

e. The manufacturer’s number for the part. 



Total quantity for each part is given only once - at the 
first appearance of the part number, 

6-4, Table 6-3 contains the name sand addresses that 
correspond to the manufacturer’s code numbers. 



ORDERING INFORMATION* 

6-6. To order a replacement pai't* address order or 
inquiry to your local Hewlett-Packai’d sales and 
service office (see lists at rear of this manual), 

6-7. Specify the following information for each part: 

a* Model and complete serial number of 
instrument, 

b. Hewlett-Packard part number, 

c. Circuit reference designation. 

d. Complete description of part. 
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Table 6-1. Reference designations and Abbreviations 



REFERENCE DESIGNATORS 



3 


* assembly 


F 


= fuse 


P 


' plug 


V 


= vacuum tube. 


B 


= motor 


FL 


“ Filter 


Q 


= transistor 




neon bulb. 


BT 


battery 


J 


* jack 


B 


“ resistor 




photocell, etc. 


C 


* capacitor 


K 


^ relay 


RT 


- thermistor 


VR 


= voltage 


CP 


= coupler 


L 


= inductor 


S 


= switch 




regulator 


CR 


“ diode 


LS 


^ loud speaker 


T 


= transformer 


w 


= cable 


DL 


^ delay line 


M 


■ meter 


TB 


- terminal board 


X 


= socket 


DS 


* device signaling flamp) 


MK 


* microphone 


TP 


test point 


Y 


= crystal 


£ 


^ misc electronic pan 


MP 


= mechanical part 


U 


- integrated circuit 


Z 


= tuned cavity, 



ABBREVIATIONS 



rielwork 



A = amperes 

AFC = aulCHTnatic frc<}uci>cy 

control 

AMPL = amplifier 

BFO “ beat frequency osetUa^ 

tor 

BE CU = beryUitim copper 

BH = binder head 

BP = bandpass 

BRS = brass 

BWO = backward wave oscilla- 
tor 

CCW = counterclockwise 

CER = ceramic 

CMO - cabinet mount only 
COEF = coefficient 

COM = cOTTirnon 

COMP = composilicni 

COMPL = complete 

CONN - connector 

CP - cadmium plate 

CRT * cathode-fay tube 

CW - clockwise 

DEPC = deposited carbon 

DR = drive 

LECT electrolytic 

NCAP = encapsulated 
£XT = external 

F = farads 

FH = flat head 

FlLH - Fillister head 
FXD - fixed 

G = Kiga (10^> 

GE = germanium 

GL - glass 

GRD groundCed) 



11 


« henries 


N/0 


= normally open 


RMO 


i!= 


HDW 


* hard ware 


NOM 


= nominal 


RMS 




HEX 


= hexagonal 


NPO 


= negative positive 


EWV 


= 


HG 


= mercury 




aero (zero tem- 






HR 


* hour($> 




perature coef- 


S-B 




Hz 


- Hertz 




ficient) 


SCR 


s: 






NPN 


* negative-positive- 


SE 




IF 


* intermediate (req 




negative 


SECT 


p: 


IMPG 


^ impregnated 


nrfr 


= not recommended 


SEMICON 




INCD 


* incandescent 




for field re- 


SI 


E 


INCL 


* includefs) 




placement 


SIL 


- 


INS 


~ insulationfed) 


NSR 


not separately 


SL 


= 


INT 


* inlernai 




replaceable 


SPG 


= 










SPL 


— 






OBD 


= order by 


SST 


_ 


K 


- kilo = 1000 




description 


SR 


_ 






OH 


oval head 


STL 




LH 


= left hand 


OX 


* oxide 






UN 


■ linear taper 


P 


= peak 


TA 


_ 


LK WASH 


' lock wa^er 


PC 


= ptinied circuit 


TD 


_ 


LOG 


logarithmic taper 


PF 


= picofarads = 10*^^ 


TOL 


_ 


LPF 


= low' pass filter 




farads 


THD 








PH BR2 


= phosphor bronze 


TI 


= 



M 

MEG 

MET FLM 

MET OX 

MFR 

MHz 

Ml NAT 

MOM 

MOS 

MTG 

MY 



N 

N/C 
NE 
NJ PL 



milli = 10'^ 
meg = 10^ 
metal film 
metallic oxide 
manufacturer 
mega Hrrir 
mi mature 
moTTienury 
iTietaUzed 
substrate 
mounting 
'■mytar‘" 

nano f 10'®) 
normally closed 
neon 

n irk el plate 



PHL 

PIV 

PNP 

P/0 

POLV 

PORC 

POS 

POT 

PP 

PT 

PWV 



RECT 

RF 

RH 



Phillips 
peak inverse 
voltage 

p o si ti ve- negative - 

positive 

part of 

polystrene 

porcelain 

position(s) 

potentiometer 

peak-to*p(»ak 

point 

peak working volt- 
age 

rectifier 

radio frequency 
round head or 
right hand 



TOL 

TRIM 

TWT 



rack mount only 

root-mean square 

reverse working 

voltage 

s]ow<-blow 

screw 

selenium 

sectionfsl 

semiconductor 

silicon 

stiver 

slide 

^fing 

special 

Stainless steel 
split ring 
steel 



tantalum 

time delay 

toggle 

thread 

titanium 

tolerance 

trimmer 

traveling wave 

tube 



10*6 



VAR 




variable 


VDCW 


■ 


dc working volts 


\Si 


= 


with 


W 


= 


watts 


wrv 


s 


working inverse 
voltage 


W'W 


- 


wire wound 


W70 


= 


without 



fi -2 
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Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


iJQO 




\ 


*o*RO **ift€i^rf*ieo v*i 


i«tio 


«etL#-iO«g 


cue 




* 


C**lCIT0*-f)fO «0iur 4.20 1 IRVOC C[« 


ORie^ 


COlllloiJiaiRill 


tUi 


eilo-»oti 




cmciTot-rito *oiu* t.m myoc ttn 


OilOJ 


C*)1M02JL01KBH 


Cl** 




* 


C***CITfi*-Ri£0 ,Olur —10* 40OVOC t£R 


22RI0 


*llO-*Oli 


t»j*i 


llOl-ACll 




OlOCf-Pitl R£CT *oeV 7|*N* PO-tl 


027IC 


MFA04 


c*ioi 


ttoi-aeti 




llOOl-liiR RCCT **0V TlORi &a*tl 


OltlC 


■ MIR 


OUOl 


lllS«QelT 


1 


*ic m/iolvDo ioou* 7»i«*ut,i 


7i|7* 


MC 


rjfli 




t 


• wit »!* lliv 11 . 0-110 l.ISJt.ll uu 


0R7OC 


111.1** 




1 AQO-OIII 


1 


fUlEIOLOtl-lLOU LI* IIOV l»fU 


|M»« 


|AOO-OP*I 


*1*0 




1 


•flllTOO 20 il !n ftAOt-lO 


*1120 


•1-1 


MU\ 


pTST-OTft 


1 


• UlMOft 471K 11 ,21w f T;i0*-100 


024IB 


C1-L/R-70.R711-F 


*Ul 


C71T*07ll 




RtBIITOR ATS« It ,2l»^ F TCA04-100 


01*11 


i1.I/R-7«*R7il-r 


RU3 


lilOfUU 


1 


REllltOR 1*0 101 iw eC TC***12I 


*1001 


|i3*n 


*1*4 


07S7**1if 


1 


RtltlTOR 2.11K It ,21nt • TCRC+'-IOO 


*1*31 


C1-|/R-T0*ltU-F 


tw 


lliq-mt 




iElIlfOR |fo 101 IR CC TCtetn* 


*1*01 


iii*n 


R]** 


0T|T,6m 




RUIITOR 2,I1K 11 ^2!d • TCiOt-iOO 


olffll 


tt-l/4-T0-2tll-f 


R1*T 


pTlT-OTtl 




RIBItTCR ITK It fJlh f 7C4d—l*0 


*l4t| 


C5-l/O.T*-sm-F 


Ri*l 


CTIT-AHI 


1 


REtEira* UOK It .Ik f TCiO*-t*0 


*2tOC 


«F7CU2-T0«ll*J-F 


•1*4 


eTiT-iin 


1 


ifllfTCR 27*K It .1* f U104-1IO 


*2711 


MF7tl/2-T*.27Rl.F 


• ITO 






REItITOR 2T«I it .Ik f TC***-!** 


oim 


NF7CU2-T0-i7*1-F 


•ITt 


PTST-IITI 


1 


•lmt*R 1.21M It ,1K R 7C404-100 


*|l't 


«F7Cjy2-70-;m-F 


• ITl 


om-linf 


1 


•ttllTOR lOK 11 In Fh !C*fl*-l* 


OlIlD 


*1-1 


• JTl 


D7iT*e:f* 


* 


RliliTOt J,iK It ,Sk • TC«*4-10* 


02**1 


RF7tl/2*T0-m*-F 


•IT* 


0717 *1*71 


1 


•liiitoR |,|H It r TCI0--1O0 


oim 


1<F7C1/I-T0-Il*4-F. 


■m 




1 


■Et1tT*R ilOK lot lir £C 7C«04tt2 


OllOl 


111141 


•ITT 


0TST*om 


J 


ACilltDR lllK 11 .ZlK f TCk04«10* 


01*11 


tS-Ui-T*-llll-F 


• IM 


Ofttl.OOll 


1 


•EIII70R |.**K H IK Iff TC>0-.2* 


0112D 


•1.1 


viot 


JlH-OOli 


z 


7UlC*ELiC7R*N 7211 TRJOPE 


1117} 


Till 


vut 


mi*oon 




tMit-EtECTR&ti mi m&&« 


1117) 


7211 


nei 


mi^ooit 


t 


rUt-ELtCTRDN ItitTl TfttOOE-DU*L 


11171 


iniTA 


Vlftfi 


llll-oolo 




TUIC-UECTR*14 11*17* TlIODI-01,f*L 


111 7) 


|2it7i 


Vlli! 


IIAO-OIPT 


1 


TUlC-tLlCtROK &« &iaOC*V illTt 


*M*i 


*12 


*a09 




1 


*0*R0 *||r«tlL7f-l*00 


llAl* 


0*01l-***l 


C401 






CIFKirOfl-FtO , 0 iuF 4 -tot iRVet CfR 


*«20J 


c*2)AtoaJio)«fiji 


tinjt 


ono-ooii 




C*P*CnOf-FtD .OlyF 4*201 lKV0t CIR 


moj 


C«tJil02il0)Ri1l 


c«os 


OflO-OOfI 




€*R*C:7CR-Fjf0 .OiyF f-lot *00«C CCR 


llaio 


*110-0012 


c««* 


OUO-OlO* 


1 


C*fACI70t.Ft0 .OIUF *.|0t IRVOC CCR 


liRt* 


ou*-e**4 


cttici 


llOl-OJAT 


2 


0I*Ot-HV RtCT UlKV ilOMA DD«if 


*1011 


M 2010-2 


CRaC? 


llfll-frllT 




OIOM-MV RICT l,!tO 210*** D0*2t 


02*1S 


It 2*i*-i 


DlnOJ 


IjAOpOOtT 




U*»F-UOM lie I1I/1O1V0C lOoUi T-l.RUll 


7*27* 


tie 


•*0J 


ZIIDpOOOI 




FVJiC .11 itU 1.21R.2I UL 


0*7 OC 


m.io* 




14CC<0I*I 




ruiCKQUDiit.tcocK 111 isov 1 -Fy 


im* 


|i*o«o*oi 




0*11-1101 


1 


imiToR 10 loi ce u»o**ia 


*1*01 


HIJBOI 




0717-01*1 




RtilSTOa 211K u .Ik F TC*0*-|00 


*2**2 


KF7C1/I-TC-21J1-F 


•*0! 


6T17-OT71 


2 


RCitITOR ll.u u .21 k r TC«Ot*l00 


*im 


Cl-l/R-TO-Ult-F 


•*0* 


0717-011* 




R£*U70R 1.1K yt f 


*2*tC 


RF7Cl/2-7q-il04.r 


• *0T 


0717. Otli 


2 


RiRItfOR II.IK It tiK F 7C*0 — too 


*1**1 


7*F7C1/2-To-I«2*F 


• flC* 


0*ll*l|lt 


1 


RIIUT0R lion LOt fK CC TC>0*m 


oim 


»»i2l*l 


• flOf 


0717-011* 




RllllTCR I.IK It F'TC*d4-IOO 


*1*«C 


t*FTCW2-T*-1104-F 




OTIT.oT** 




•C*rCTDR ItlK It ,tlK F TC«0+-HJC 


0)411 


Cl.l/fi.TO.iim.F 


1 


0717-0*11 


1 


RI1II7GR UOR 11 .Ik F TCa04«IOO 


01**1 


i^FTC Wl-TO-MOl-r 


• 4 II 


n 00*17*1 


1 


RCB2ltaR-7R>rR 20^ It fth ||P£.10J l-TRR 


*)7R0 




•HlJ 


0717.0*70 


1 


MittrOR *2IR It tU F TC«04*J00 


*l**t 


■•7cl/2-T*-t2l1-F 


R*l« 


0717-0777 




REtIttOR UIK It .21* F 7CFOt*100 


*1*11 


cl.l/i*r**iiii*F 


•*:i 


O7S7.IOO0 


2 


RC1JIT0R Sl.l U F'7C»0*-100 


02**t 


‘'FTCJ/2*7*i-1iRi-F 


■*i* 


0717-100* 




RCIII706 11,1 It .1K F tC"04-100 


02**I 


MFTtl/l-T*-1lRl-F 


■ *IT 


0717-onJ 


2 


•CtltfQ* 2R It tlllTi F T£b04*1D0 


*12*1 


CR-1/B-T0-2001-F 


•*ie 


0717-OliJ 




RtillTO* IF It *ll1w F Tt*0t-100 


*11*B 


CR-I/I-TO-2001-F 


■ All 


0717-01*1 




REIII7QR IZLF 11 .1* r 7Ct04*t*0 


*2**1 


KF7Cl/2*T*-mi-F 


v*ot 


lin-007L 


1 


TUlt-tLtCtBO»i IIKC7 fEnT0D£ 


11l7j 


UKBT 


viot 


ii4i-o*n 


2 


Tun-iLtCTR0R 1*il* DIODC-V RCCTR 


ItflO 


1111 A 


VAQl 


;l|3-00a* 


1 


7Ult*tL£CTR0K *CJ7 FCN70Bt 


OiStJ 


*C2T(eFll4) 


VAC* 


1111-0*01 


t 


7g»t*tLlCTRON *£■ TftlDOl 


11171 


ice 


v«os 


1111-0*71 





ruiC-ELlCtRON 11R07 FfNTQDt 


11171 


UNIT 
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Table 6^2. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




ao*Li>*o*l 


4 


lOARt im^lk7,*ll*0 VM 


m*6 


60411*4062 


CIOl 


OllO-OOl? 




t*44tno«-nfO ^oiu7 *-10) iivoc cii 


6«tOJ 


C03SA163;16)h4)» 


C5CI 


OIIO-OOII 




c*i*cno«-FtD ,oivr »-iot ikvoc tti 


6FI0J 


C03l4l62Jl6)Mi)i 


Cl 01 


oilo-^ooll 




CiMCnOR*lV6 •Oflll t-lot 4O6V0C Cf* 


31446 


6150-6653 


C|0« 


01*0*6164 




C4»*CnaR-l3fO ,0*U* **101 IKVDt cil 


3U46 


0146-6*04 


CIO) 


0110*0011 




C4R*CJT0«*riD ,0*1/1 —lot lOOVPt Ctl 


14446 


6116-6013 


CRf«l 


IIOI-OOI* 


i 


^)PD[*NV RCCT liv ROOM t> 0 -|l 


63710 


Flit 4 


cno? 


ltOL-061* 




RICT |iv toon OQ-I* 


617 tC 


HF4 64 


onei 


lUO-OOlT 




ttC IJI/IOMOC *OOU* T-l-lL/LI 


7*17* 


AlC 


tm 


1170*0011 


) 


mo 


6l4iC 


54.5*6-41*3/4* 


CICI 


1170*6011 




COR|-*H||bPlM i|4C 


6llti 


l»-9*6-4l*3/4A 


Riot 


11 10*6011 


1 


Pvt* .M Itov IMT-RLO UI5X,15 ul* UC 


64T6C 


III. 166 




I400*606l 




PU*fH«igt4.|iCCR It* 1*6* 1-PU 


t«*l6 


14CQ-6604 


Riot 


0111*0701 


1 


RClItTOft 47 161 |R U tCR«+4tl 


61*65 


HlilTOI 


RIOI 


6717-0)74 


t 


ItllltOR im IX ,5l f TC40t-t06 


0311E 


MF7tl/3-T0-47!|-F 


RIO) 


6717.6)74 




niiitoft im II .11 f TCRo^-106 


oi**i 


MF7Cl/i-T6-47i)-F 


nstiit 


0717-6)11 


1 


RtlUTPR |*a« It ,|H f T:»64*i60 


63**3 


MF7Ci/3-To-J*3I-F 


Rioi 


0717-0771 




RUUTPl «*.1R IX .111 f TCIO— 106 


6)*li 


05.1/4.76-4113-F 


RfOft 


OTI7-01S* 




RCIttTOft l.t^ It F K404-160 


63*n 


Mf7Ci/3-To-it04*-F 


R*0) 


67I7-6MA 




RUtlTOR l*.|l IX ,|F f TCiO — 100 


6ll*t 


MP7Cl/l-T0pt4lt-F 


RSOI 


67)0-0101 


1 


llttltDR tlQK It IR CF TCiO-tpO 


65130 


PC1-4|6)-F 


RIOR 


6717*0171 




RlltITCl Jl »lF F 70461-100 


6tl*£ 


MF7C1/3-T6-1I04-F 


RllD 


0717-67*1 




RlitlT^i 47*R 11 UIF f TC*e*-ieo 


6)411 


05-I/4-TO-47U-F 


ill 1 


0717-0777 




llillTOl 1111 ti .111 f TCM**100 


6)411 


tl-|/4-T6-im-F 


Rill 


tlOO-LT*t 




RUII70R-T1M1 101 II Ri |lO£-iOj |*tRN 


6)7*0 


))45if-lf6-l6) 


im 


6717-07*1 


1 


IfillTOR IILK It ,Hfl F TCR6t-tO« 


6)411 


Cl-l/4-74-4t|)-F 


R|U 


6777-0001 


1 


mtiTOi 7*1 lot 7R MO ?oio*-no 


0)411 


FFT-7-35d-7503-R 


Rill 


0771-6067 


1 


RIIII70R )0K m IF HO 7C>04-l*O 


0)I1I 


FF4-*p350-)603-a 


"ill 


0717-01*7 


1 


REIltTOl 1001 11 ,|M f 7Ci6*-100 


oi*n 


HFTCI/3.T6-1661-F 


RIIR 


0717-0*71 




Rfi)t701 UIIH It F 70404*166 


03*41 


lFTCl/3-T0-llia*F 


R!tR 


0*1*-4S01 


1 


RlltlTCR 47l 101 71 HO 70404*316 


6)41t 


FFT-7-3I0-IT61-K 


VlOl 


lli)-007l 




1u*t-lLtC7R01 llM*? FllTOOt 


)ll7) 


I3«fl7 


vioi 


1*40*0061 




TVM-tlCCTROh W\A OICPC-V Ml.7* 


141)6 


IMIA 


vtoi 


l*)]«064* 




tiJ»X-El£CTlDN *EJT FlNTODf 


6*571 


*UTtCFll4| 


VI Oi 


1*11-6001 




TtfOC-tUCrtOl *C« IRlOfll 


J)lT) 


4G* 


MOO 


06* 11-111 


I 


lOlRO AltCMHY, FOi|l NOhtTDR AMPLinC* 


14*16 


60411-431 


CR*0I 


|*0l-06«l 


1 


OrOOC-ZMR l.tiv lx PP*7 IOR.Oh 7C*-,06*t 


6I6)« 


43 16*l«p*l 


CRROt 


HOl-OOlf 


1 


MF too* tOOMA 00.7 


344I6 


1*61-0611 


1*01 


IMR-OIII 


1 


7Mlltl7O*-0UAl NFN FO*7lOMl 


34416 


1494-6331 


fi*OI 


1154*0111 




7«iH)lt7Oft-0u*l, NFN R047*OHi, 


34440 


1414-033] 


Uha% 


ti|4*660l 


1 


fRillllTOR MFM tt TO-)* ROitOOHvi 


14410 


|if«-066) 


RiOl 


07*7-0417 


1 


lElItTOR l«ll It .ItlH f TC«0*-tO« 


6)3*1 


C4-l/4-TO-156t-F 


R*o« 


0717. 6417 


1 


RCIlirOR «,7|x It ,1111 F TC«|«*100 


6)1*5 


CF-l/l-fO-ATIl-F 


1*01 


07*7-64)7 




REllOTOl 4 .TIf It ,IIlF F 70*04-166 


6)3*i 


Cl*l/e-T0*47ll«F 


1*0* 


07*7-64)1 


1 


*mi701 t.tlK It .till F TC*64-160 


0)1*1 


G4-I/4-76-6411-F 


i*oT 


07*7-64! 1 


1 


imiTOR 14. )1 u .tail F 70*64-160 


4J)*4 


C<-l/«-76-34)3-F 


«*0* " 


0717-om 




R|«ItTO« 1161 II ,tn F fC4D+-ieO 


03**t 


mF7C1/3-T0-190)-F 


l*0f 


67*7-644* 


1 


RCtItTOl 161 It .131* F 70*04-106 


eim 


C4-1/I-T6-3663-F 


1*10 " 


0T*7-0llt 




REIIITOR Jill 11 .11 F TCiOi-lOO 


6l*tf 


Hr7tl/l-T0-3ll)-F 


■*n ' 


6717-00*1 


1 


RftltTOR 1)61 It .In F TClO^-lOO 


634lt 


mFTCI/3-T6-1)6)-F 


Hit 


1160-1771 


1 


«EiIlTOR-TRM« 166 It wii tOF-*Ov t*7Rl 


C)T«0 


))41P-*56-)61 


IT 0 0 


00*1I-*0V* 


1 


104*0 miH|l74KS.VtTlCN M000UT01(»|IC7 


11*46 


66411-4674 


4700 


06*11-107* 




*0410 moMitT^Ai^viTioM lOouLATOR urot} 


tliio 


664]I«*674 


CTOl 


OUO-OI*! 


1 


CAFA€irO«-FtO .OIUF *-361 )lV0t CIR 


11*16 


6146-6141 


C1701 


l*6l-0|t) 


1 


OtOOf-lM* JOOV 11 POtl.fn TC*4.6**I 


036)0 


4llf3l-J44 


ClTOf 


1*61-001* 


1 


OlOOI-Pirl IICT 160V 790MA 6Q-|f 


63 7 1C 


HF44I 


CR701 


: 1*01*6*11 


1 


OlOOt-IntTCMINO |06V 9611 00*)a 


3«640 


1*61-051* 


■ TOl 


6T17-61J* 


) 


RtiHfOl I.IM 11 ,ifr F 7C464-166 


63*H 


MF7Cl/3-Tfl-n0*-F 


R?0| 


6T|7-6i*) 


1 


REimOl 34)1 II .54 F 70*64-166 


62**t 


HF7CI/2-T6-24J1.F 


*701 


67TI-6D6S 


1 


*£lriTO* l*K tot 4n HO TC*64-356 


6l4|l 


f*H-lr.316-l463-K 


«T0i 


6777-0661 




RIlUTOl 7SH 101 7* MO Tt46— 350 


0)4|| 


FF7-T-350-7503-H 


176* 


lioo-ma 


1 


ItllltDR-TRMH 101 III GC TOF-iOj 1-TlN 


6I74J 


UFM-45 


1T07 


1166-Hll 




leiiim-TiMi 161 )6i cc tof-apj i-t*m 


6)74J 


ylH-if 


• 70* 


0717-OD) 


1 


Rllliroi )i)K 11 ,I4 F ft*64-l66 


62**1 


MF7Cl/3-TO-)4S)-F 


VTOl 


1111-0041 


1 


TUlE-tVCCT*0* 71*5 T*lOOI 


OIMA 


mi 




I106-66M 


1 


lOtlfT.TUlt I-COW1 |5**« OIR-ILOI 


6*504 


1)3-45-11-634 


4160 


06*ll-40U« 


1 


IDAiO AilfMftLTi t.)V lt0tl^.A701 


34416 


60411-4610* 


CRiOl 


1*61.6411 


1 


OtOOE-fFA REOT 466V l.fi 


630)G 


|R|444.13 


ClROl 


llDl-6610 


1 1 


OlOOt-lniTCilNe 46V I60M* IM 00-7 


31440 


|*0l«6096 


CMOS 


1*01-6610 




OtOOt-InlTCiUS lOV 360MI |N| 00*7 


34446 


1*61-6696 


C*I04 


1*01-60)* 




OlODC-HV UC7 llV 465M4 DO-I* 


6I71C 


MF4*| 


CRiOf 

1 


1*01*60)* 




OlOOE-HV RECr llV *66MA 00-1* 


037tt 


Mptfl 



Srt‘ intmduclton this ft>r yrdt'iinft infoTmation 



6*4 



odel 618C/620B 



Section VI 



Table 6-2, Replaceable Parts 



eference 

asignation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




iue*oiea 


1 


rutt M4 liev lUd»4i.Q UL ICC 


o«aj 


R04-t«'UtA 


r 


ino-Dfi* 


1 


4mcMtiM4*CLit me ,iiD-ryii 


JlAiO 


IU0-OI*! 




tlio-ofot 




1UIChoL0£4pCi.I 4 T¥te ,110-rylC 


|«00 


IUO»0I*P 


610) 






HOT illimo 








1tSI-02tt 


I 


TtlNlIlTOR 13 TO-lt HOolH ITHShHI 


OlOlA 


IftUlS 


m 

r ■161 


tiee-oiei 


1 


fteiiiT0i-v44 coHttOL m a io« lin 


OIAOJ 


*R 


^•61 


Oite-isti 


1 


REtllTOt 1104 lot ]* te 1C»0*>I1 


01*00 


mni 


■ iCl 


e««T.mt 


t 


REiltm 2«1* 101 .«H CC TtoOtoO 


otoot 


Elam 


vilej 




I 


OlOOt*|«lR T»SV It 00*1 P0I.40 TC**«OU 


OHIO 


F]1«l 


i^oo 


ODiU-IOTi 




iO*«p OlUHtytr H0OUL4TQR 


ai<Ao 


00*11-1677 


:n. 


OttO-illO 


i 


c*r4erTOR-rKo .nur #*u loovoc hic*041o 


imp 


01*0-2110 


cm 


noe*iS4t 


1 


CttACITOO-FKD i7Pr lOOm 


K<tO 


0t*0-aiCl 


cm 


eiio*e<oi 




C4R4CtT0l*Fg0 IlOOf 0*11 lODV^C HlCl 


n\u 


OR 1 IF IT IJ 01 064V ICR 


^ CUI 


ot 00*21 0* 




C444Cn0«*F40 tiRF t-H lOOVOE 


IttlO 


01*0-110* 


CIM. 


^1^0*0101 


5 


CAFACI TOft-rxt> 2?0PF SOOVOC MICA 


72U6 


DMl3r271J05QCiWVlCR 








oricTORT aeuccTco part 






cue 


01*0-0141 


1 


eAHiciTOMcao moPF 4*m joovee h|«a 


niH 


ORa0F4T240]O0RVlCR 


cm 


4U0»me 




CARACnOR-PTO .OIUP 4*11 lOOVOC RKAOtiO 


moo 


euo-tuo 




0|«0*Ol4o 




CARACUBIl-PKC jTOPr IQOT&C HICA 


Tim 


PRlIFlTlJolOORVlCR 


1 nil 


OlOO-llOi 


4 


tiRlClTDi-PAO lOOPP 4-11 10070C N3CAC4T0 


lOAOO 


01*0-210* 


1 tilt 


01*0-0104 




CaPaC!T0«*PR0 ITOPP 4>IT lOOVOC MICA 


mu 


pRllFtTlJ0lO04VlCR 


Cl to 


0100-1104 




CA»ACnOI-P40 UOfP 4*ll lOOVOC M3eA04lO 


aiiie 


01*0-|IO« 


! CtHl 


itei-oott 




fllOOC-PRl RtCT 400V flO«fA 00*]l 


OIMC 


RP<t< 


mui 


1*01 -oot* 


i 


ojope*iiiiTCKtH< uov ioHi leoHi 


aiAOe 


1*01-00*1 


LiCl 


6ife-60A 


1 


COIL, RF .JSO HH 




* 1&0-60A 


1 


0690-1321 


1 


HESTSTOft 3.34 loi 1« CC TC=0 + 6ttJ 


Qi&ec 


t&33M 








"FAC70RT SELPCTEO PART 






f [i-t, 


0690-J22J 


5 


lemioR 1,24 tot IR tt ic*e#*A7 


01*00 


GB 1 2 2 1 




069i- 1031 


5 


RCmi04 104 101 IR tc fCt04*Al 


ouoo 


HBIO J1 




OMO-llll 


1 


miiTQi 1104 101 14 CC fci04iii 


ouoi 


OMf<i 


■ 3 tt 


00t0«|So| 




mmcR 11*4 101 14 CC TC4e4iia 


01*00 


oiaui 


tnt 


04tl*f0tl 


t 


RCOIOrOA 1404 101 1ft CC 1004112 


01 <00 


Of|*Bl 


•111 


ooto-mi 


1 


•ntaioR I. Ik tei 14 cc tcro 44 *i 


n*oc 


112231 


•jfi 


00t«-2lll 




AUliTo 1.14 m iR CC n404**i 


01*00 


011211 


•m 


oofo*frit 




RflllTQR 0T04 tci 14 CC TCR04IJI 


n*oo < 


oaoiii 


•tit* 


ooto-*lM 


1 


mitTQR <704 lot 14 CC tC*04«§l 


etioo ; 


11*7*1 








ftFACIORT alLteilO PAtT 








OOtO-lTIt 




RCfIttOR <74 tot |M tc rC*0*T4t 


ot*pe 


01*711 


«]S7 


0*40*1111 




mmoR 2.14 let 14 CC tC«0*MT 


dueo 


omil 


• U6 


em*iin 


* 


RftmcR J1K 101 |4 CC TCtotm 


01*00 ! 


Rimi 


tui 


p*t3*mi 




iCittrOR ]|4 tot IM CC fCt047Ot 


ouoo 


Rtmi 


■ tif 


00* 0*1 oil 


t 


RfiltTOR IR tot 14 CC TC*04ieoe 


ouea 


oitoti 


• t*#- 


o*to-mt 


4 


iCiItTCR <74 tol tR CC TCtpeUI 


Ot*0O 


01*111 








•fiCtORT Bttiicug PART 






• lIT 


0*t0*aTSl 




REflAlOR <74 tot tri CC TC4«4t<l 


Ot*60 


00*111 




04tO*IOt| 


f 


REtliTOR 1004 101 14 CC TCt04lS| 


n*0O 


0*10*1 








♦PACTOftT SlUCUe PARt 






•tit 


0000-4TII 




REillTOR <704 lot 14 CC 1C4C*tl| 


01*00 


iuiii 


■ 1*0 


0*t0*tSlt 




temroR tion tot u cc rciotiai 


OUOE 


ill Si L 


*1*1 


ooto-ioti 


1 


RtniraR uok lei n cc TctoiAit 


ouoo 


Olllil 


ijti 


o*to-*fli 




RCOtlTfii <74 tot tR cc Tt*047i1 


01*00 


oimi 


•ttj 


o*fo-*m 


2 


RElltTOR R.Tk lot 14 CC TC<C4**1 


01*00 


01*711 


t J^K 


0*t0**TSi 




AtmiflR <74 101 14 CC Ufto*ni 


01400 


OMlll 


■ Its 


OOOO-OOll 


1 


•eilttOR a. OK tot t* Ct 7C404**T 


oueo 


01*811 


f ttt 


ooti«nit 




RCIUTOR HK m 14 cc TCR04TAI 


01*00 


Rtmi 


• lt7 


0«t0*l2t| 


T 


RemtcA tot tft cc Tc*04teoe 


0f*06 


Glim 


• it* 


ooto-iesi 


* 


RtOllTCR 104 m tR tc TC<64l*S 


01*00 


011011 


• ICT 


ooto-soit 


1 


RUIOTCR S.<4 tor 14 cc TC*0fA*T 


01*00 


oes*ii 




lOtO-4111 


t 


RCItfttOR ilK tot tR CC'tC«04U» 


01*00 


mm 


• U* 


07IT-OIO* 


1 


RlOtiTOR *J,<4 It .§4 P 7C*0**lOe 


oa**c 


MB1Cl/2-tO>*t<a-F 


• IJT 


OT»7*OiOT 


1 


ICIIiTOR IIIK It ,tir f TCtO4*|O0 


01 m 


MPTCiy2-T0-112J-P 


• |»« 


0711-0111 




■ EOIiTOR niK tl «IR P TC«0«-10e 


01**1 1 


RFTCt/l-fO-Kil-F 




oo4iftp*m 




IflAftO AttE'^ntf RCOULATCR 


lOalO 


O0*il.fe07| 


Clo2 


otoo*mo 




CAPACITOR-PAO *0iyp 4-lt 1O0VPC NlCAOelO 


tlAfO 


01*0-2120 


nos* 


OlBO-OJ*f 


1 


CAPiCJTOR-PtO *70FF 4*li lOOVDC Rlt* 


ml* 


DRlSF*7lJel0O4VlCR 








-PACTflRt HLECTCC P*R? 






Clot* 


Ol*O-0llT 


1 


CAPACnCR-PvO tOOPP 4-lt IO0VOC RtCAOTfO 


mu 


OMlfFiii^OlOOHVlCR 








4FACT0R7 ItLtCTCC PART 






nos 


OlOO-lIU 


1 


CAPAcnoR-pia tooopp 4*st toovoc 


tiAiO 


0U0-Ilii 


not 


OUO-1120 




CAPACjTDR-flO ,0IUF 4*V1 lOOVOC R1CA041Q 


llAiO 


01*0-2110 


no» 


Oioo-liii 




CARACITOP-FAD IOOCPP 4-n 106VOC 


IO4I0 


01*0-2211 


cioi 


oioo-$m 


1 


CarACITOR-PAC IIOCPP 4-St tOlvDC 


11*10 


01*0-lef| 


net 

i 


oloo-im 

- J 


> .... .. „r 


CAPACITQR-PKO tOOCRP *-ft I0OVOC 


IIAIO 


01*0-121* 



See to this seclion for ordering information 
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Table 6-2 Replaceable Parts 



— 

Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


txiti 


oiio*m« 




ti*lOno4-lKO «01U7 4-U lOOVDC IM1C454T0 


114*0 


01*0-2110 


ett \ 


91*0*)l0l 




C4O40IT0M-F40 lO0*F **%% }50vOC ^lC*0f70 


||4*0 


01*0-1104 


tut 


01IO«Q1*« 


1 


tiFAtIT0R«Fl0 1**F t-91 )OOVOO 


72lU 


OK1ICI40J0100KV1CR 


cui 




1 


f*F*cnoR-rro 9*F f-toi toovoc 


Tlill 


pMlSC0)O4O*OOK¥lCft 


tna 




1 


CftPietToR-rKO t**r *-ii )oovdc 


TID* 


DKttCOloJOOOKViCR 


Cll* 


ou*«l)o* 




C**AOITPR-FIO^ I7FF *-n lOOVPC 


2*4*0 


OUO-IIO* 


ct 1 1 


01*0*2104 




t4*JCjrO>*F40 I00*r +-1* )00V« H|C*0+70 


1*4*0 


01*0-2104 


cni 


0140-020* 




C***tn04-*it0 ITORF *-§| fOOVPC "IC* 


7lt)4 


DKl)F27lJO|00hVlCR 


ff!te 


0ti0*0071 


1 


C1F40 JTpl.FiO *50*r *-9) IKWDC CtR 


N*iO 


0)90-0071 


Ctll 


01*0-1110 




C**A0np4-FlD ,0iu* *-U 90OV&C hJC**«T0 


1*4*0 


OUO-lliO 


Ctl4 


01*0*1110 




C*O*CIt04-FKO ,0IUF *-lt lOOVPC N1C4O470 


IliiC 


01*0-1125 


tUJ 


0)*0*2JIO 




e*#4cjtsN*Fio ,oiuF *-n loovoc hicao^tb 


Itito 


01*5-2116 




0t«0*0l9^ 


1 


C**4ClTpi-FjtO lil7*F ioo^llC MU* 


72])* 


pK20^1*S7*75f55NVlCR 


Cfil 


oi*o*o9n 


2 


t*FUlTOI-riP ,21u* *-109 t.lOVPC 


f*4«0 


I1*0-O!ft 




0**0-1191 




mtiro* 1,|M 109 IM tt TC«0*1050 


01*10 


901IS1 




0**0-1191 




■ UlfTOR 1,|M 109 IK tt tOOftOOO 


01*0* 


9912*1 


ilOl 


OI*|-*Tlt 


1 


RtlllTpR 174 109 tt tp*0*T*9 


01*«f 


K»4T)l 


*104 


0490-U91 




■eiMTo* i,iw m iH tt tc«04tooo 
luioro* ItK 109 IP* OC TC«0*7*9 


01*01 


9*1131 




0**0-1T1| 




01409 


924711 


*10* 


OMO-lOll 




■[ItltDi 1004 109 14 CC Tt«0*ill 


ouo* 


9*15*1 


*Uf 


0*9I-2TJ1 


2 


4CIIIT0R 2f4 t09 24 cc re««*f*f 


01*09 


H927JI 


*1*« 


0«*0-tTM 




■ CiliTO* 1704 109 IK CC TC«5*MI 


01*09 


9147*1 


*10* 


0**0»10«1 




■Eiiiro* 1004 lot IK ec tc*o*H 2 


01*09 


9*1041 


*1U 


o**o-if)i 




REIIITQR «T4 109 IK CC TCiO*T*1 


01*09 


9147)1 


*U9 


0*f0-1C9l 




iUIlTQ* t* 101 IK CC TC*0*1000 


01*09 


911591 


■ 11* 


e*fo-**n 


1 


mtlTOA *10 101 IK PC TCi>0ff24 


0j*09 


9i*in 


■ui 


01*). 111! 


1 


iCfllTOn 1*4 LOt Ik CC fe*04T*| 


01*09 


Kti«M 


■Ilf 


0**)-]0)l 




iEltlTp* 104 101 |K CC 7C«0*7*» 


01*00 


K*)0)1 


*110 


0**O-iTtl 




■EltlTOK 1,74 lot IK CC Tt«0**47 


01*09 


9*4721 


Rill 


0**0-2711 


1 




01*01 


911711 


*111 


0**)-17)l 




RUtITOR 274 lot 2H CC fC»0+T*l 


ouet 


K92711 


*m 


0**0-47)t 




RttlltPR 474 109 IK CC tC*04T*9 


01*09 


9*47)1 


*11* 


0**0-1121 




fltllirOR L-24 109 IK CC tC*0**47 


01*09 


911221 


■111 


0**Q«i7«] 




RUUTO* 1704 toe IK CC 7C«0 fII| 


«1*P9 


1*4741 


*11* 


0**0-1011 




lUUTO* 104 109 IK CC TC«04T*i 


01*09 


9*15)1 


■tir 


0i*0-10)l 




MItITOR 104 101 IK CC TCkO*T*9 


01*0* 


9*10)1 


ill* 


0*00-1111 




*f*||T0R UlH tOI IK CC fCiOAlOQO 


0UO9 


9I1I31 


*11* 


OiOO"lOM 




■miTO* 104 lot \m CC 7C*e-T*9 


01*09 


9*15)1 


■no 


0*00-112! 




4UI2T04 1^14 tOl IH CC TC40-447 


01*09 


9*122] 


«M1 


|**C-1T*| 




tEltirOR 1704 109 IR CC rCRO*tl2 


01*09 


9*2741 


■US 


0**0- till 




•ClItTO* UIH 109 IK CC TCt04l505 


01*09 


eiiitt 


■111 


p*oi-jni 




■eniTOt 2)4 lot 2r cc 7C*047*I 


01*09 


H*))J] 


*n* 


0*00-1711 


1 


RCiltTC* 175 lot IK CC tC«0*i24 


01*09 


•t2TU 


*1)1 


04«)-l0)t 




■imTO* lOK 101 |K cc 7c»5t7*9 


01*09 


Hi] 0)1 


*m 


0*0)-] OJl 




mriTP* 104 101 14 cc 7C4otT*f 


01*99 


Hi) 0)1 


■ t«9 


0*0)-IOM 




■EittTCt 104 m |K cc 7C*047*9 


01*09 


H*10)l 


*141 


0*05-1041 




fUrtm UDK 101 IK cc 7c>04i*i 


51*09 


C*104i 


*l4l 


0**5-1941 




tmtTc* 1104 lot iK cc rc*o**i2 


01*09 


9*1141 


*141 


0**0-1291 




■ miTpR 1,|K 109 IK cc 7C>04t50fl 


01109 


9imi 


*11* 


0**5-!24| 


1 


■11147PR 1104 109 IK CC TC^O***! 


01*09 


9il2«l 


ill* 


0*00-1011 


1 


itlllTOR 100 m IK ec 7CK049I* 


01*09 


oiion 


*1«* 

1 


0*00-1221 




■ Ul*TQi 1,|4 101 tH CC 7C>04*47 


01**9 


9tU2! 



See introduction to this section for ordering inrormation 
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Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


CHASSIS PARTS 












11 




1 


n0TQft»At IHO lKi0E0*f mv 3«t0-a2>^ 


aiito 


IlippOOlt 


CHI 


OUO.00IJ 


3 


taaacnoRpivo ,nua +*ut hvoc aaa 


OAIDJ 


caiiaiiimR 


cm 


cibfr-ocac 


1 


caomT0i-fxo **101 invoc aaa 


44101 


tOFUA 


cm 


oi^e«O0«l 




C*04ClTOf-axO ,23 Ml **UX UMOC Pfa 


o«i«; 


eamtuiMK 


cm 




1 


CAPAnToa-rxo ,iur o*io* ooovpc a^« 


fcm 


flPKTlOlX 








CAaAtiToa-fxo U3ur +-ipi i.suvoc 


2IAIO 


PlAO.OMt 


CUT 


OHo-ocia 


1 


CBPUtTDft-lxO i^W 


ouoJ 


lOFflO 


cm 


0149^0011 




tiaunoa-Fxo .2iuF •*U3 iKVOt aaa 


omj 


caifiitiliia 


CHI 


0tT0p90Sa 


i 


C«a«UTQi*FXO ,12uf «*t0l 2DOV0C F04.TE 


2*ilO 


PUP-OOli 


CH4 




1 


CiFiCnoa-fxO 20UF*Tf*Ut lOVPC AL 


0«20J 


lOPlDAGOtoCCI 


Cl«f 


0lT0«4eSt 




CAfUiToa-Fito ,umf 0-101 2OOV0C aouTE 


ilAio 


otTo-oeti 


cut 


OU0*0Oli 


1 


C4Ncnoa*rxo 4 ouF43o»]oi tiovoc h 


«I4«« 


qtlp*0ote 


cm 


0110-DOIt 




CM3ClT0a*Fx0 «OuF4l0-10X «9ovPC At 


IMIO 


aiio*MiA 


CHS 


01tC«0O0A 




CiF«rtOI*ri& iOMF430*lOI OiOV&C AL 


iioio 


puo-eoii 


C4«l 




« 


CAFiCITOa-FXO UoufoTi-iOi jtovDC au 


llOiO 


pito-ooii 


Ca$« 


0tco*ec«i 




eAF4CiT0a.rKO i 2 oyr*n-ioi 33ov0c au 


H«io 


0110*0012 


C«flT 




3 


CANUTOK-FX0 4ur «-tOt IKVPC MCT*FDLrE 


litio 


PU0-P4TI 


C«0f 


01iC-OO«l 




CAfAClTOR-fXO 120MF4T3*10t 3IOV0C AL 


ItAlO 


olio-opit I 


cat* 






CAM£lTON*rxO ll«MrtT3-10| 330VOC At 


lliio 


P1I0-DM2 


Cfftl 


oit9.00ia 




CIFU1TOA-FX0 AoMF*3Opl0t ASO^OC Al 


2MiO 


Ollp-POM 


Cl«4 


04i«.B0|a 




ttPUlWmfXP 40MF*to*H3 Aiom At 


2«ilO 


piio*om 


CIQI 


CUO^OiTl 




CAFAeiToa*rx 0 our 4*toi ncvoc HCT-Fotrc 


|M«0 


PU0.04Tf 




014O«0*T9 




CAFienO>*FXO «itP 4*101 IKVDC >tCT*apLV| 


aiAio 


0140-0473 




0U0«0US 


1 


CAiAenoN-Fxo t»ooMF4io*m sovdc a^ 


Hilo 


Ptio-Olll 


CT«| 


0t^0-ea«i 




aiAUTOR-FvO ,01UF 4*103 IMt 0(0 


IlAio 


OU 0*0141 


CtJoi 


H0H0O3O 


1 


piooc-FHO atet ooov aoo^a pp.i< 


OiTtC 


KffOi 


caac} 


00iU*41i 




pmcToa itoiMitir, iotoMCTia 


IMIO 


Mil 1*111 


OlflO 


tl«0*0l«a 


5 


L*»F-ltPa AIK U3/J0SVPC UlKA T.|*IMtl 


HI Ip 


ll«0-OiM 


FHl 


0ii0«00ia 


1 


fvn 3A |30V ilP-IlP UllX.lS ML 


HTPC 


tliool 








fFpa nlf oaioATipNj 






nn 


an«*Bm 


1 


run i,4A 230V ivP-iVP Uii3.i3 ut m 


mij 


KOI t*4/tO 








troa 210 V oatamow) 








inp-fl«7c 


1 


pifKKptDca*exTi aoiT ioa joov ml/iec 


OiToC 


1UP03*01P 






\ 


RAtKtaiauma 3/i« po 


OMOJ 


PIP 






1 


FM«fKPLPta*txTa apiT uL/ttc ,i3Ai,2trMii 


IMIO 


IU0-M4I 




aU0«0«*T 


1 


MMt, Ktx IIK0LI CKAKFEM THUAp 


7im 


loi-oro 


riJei 




1 


Fjlua, afi 


IMIO 


♦iOO-3112 


J1C1 


0tll-UT 


t 


CilLl# IVNC IN 


IMIO 


lllMtAT 


Jin 




1 


CUtt, ItKC cut 


IMIO 


Olll-IAM 


JHl 


aus-iii 


t 


CA0LE, €XI KPO 


IMIO 


illi-lM 




ftiii-uv 


1 


CAlLfr tCLArCP ITKC OUT 


tMlO 


mi*i4v 




11S0-0I«« 


2 


COK«ICTOa*af H win m KOLI fW 


IMIO 


1130*0111 


JtOi 






CPNKEcfoi-ita N fin lot kplc aa 


IMiO 


iilo-oiia 




llfHOHl 


1 


cP^NecTpa-ic Fifa nf-o kale flo*kt3 


otoM 


ACll 


;iai 






CPKftECTpa T-FIK F hIIAGOKAL 


OIOPI 


KTt 


LHI 


•iTOpoeia 




COFC*tKltiPlN6 ItAP 


PSIll 


M*3«0pA|A|HI 




fllppUTT 


1 


KETCfflO-til MA 


IMIO 


1120*1277 


ntii 






CPNwtCTOa-PC COPE i3-cI1!iT/F0n i*apA 


PIMP 


fl-APll*Ut]*00 


01 




1 


TtANBIITpa FNF il TP*3 PPlllOH ntlMHl 


IMIO 


1111*0212 


»ni 


1100-eoia 


1 


afViP COKF U\ HffiCMM Ht LtK 2K 


IMIO 


2100*0011 


*ui 


2100*0000 


1 


ititiTca.via coktfol cc iioa lot lik 


01911- 


3i0 




ilOO-0020 




antiTOft-vAK coKTKOL cc aiOK toi tiK 


OlUl 


110 


il u 






a,t,a, FAFT Of aul 






tllT 


2100*0011 


s 


atniToa-vAa contfol CC i.oa lot lin 


Oliii 


|i0Cf*2*l/iF»1301*X 


«lll 


2100-0023 




tt»iitaa*vAa contfol CC u3k iCi lin 


otui 


M0C2-l-l/AvrMlOl-H 


am 


2lOO*OOflT 


1 


afiitToa-vAn coKTiot cc ik lot ioch 


OiUI 


HO 


■ HT 






i,i,a* fA«T Of ant anP ana. 






aUl 


iioo-0013 




autiToa*VAa ecxTaPt CC i,3k lox tiN 


02111 


3ieci*t*i/FK*mj*x 


ftU« 


1100-0051 


1 


aEllOToa-VAi cPKtapi tC lOK lOi lOCa 


01911 


HO 


iHI 


2lOO*OQOT 




mUTCa-vAR cONTaoL CC in ioi IoCk 


OlfiO 


HO 




0400*1001 




tcmToa loox m iM CC Tc«04iia 


01400 


111041 


MTO 


aioo*ocn 


« 


tfItITOa-VAa CPKTFPl ct lOA i03 WIN 


01311 


3M 


ijTi 


0403-1311 


1 


atirOTOR 15A 101 2 H CC TCFOfTAl 


01 API 


KIJI31 


*1TI 


04«3*t211 


1 i 


aUtITOa ill 101 in CC tC«04TA3 


OUOl 


KI4211 


»ITJ 


iioo-oeii 




HittToa*VAR CCNTapL cc loa loi LSK 


oim 


HP 


ajTfi 


ItOO-OLlt 


1 


OlVAF lOPK pKK lot Ifl 


IMIO 


2100*0117 


«lT5 


2100-0021 




l£tUTCK*Via CONtaOL tc IPX lOt LIN 


mil 


310 


*1T* 


04f3*iT2l 


9 


iuiifoa i,Tx HI la CC TCF0*4aT 


oim 


KMTII 


aiTT 


04ll*it2l 




iltlltpa a«Tx 101 |K CC TCbOfoat 


pim 


Kl«7tl 



S« intrixiuclion to this section for ordeHng informatioci 
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Section VI 



Model 618C/620B 



Table 6-2. Replaceable Parts 



Reference 


HP Part 


Qty 


Designation 


Number 


Kin 






Kf»« 




1 


KIDS 






Klftf 


OTIT-Oill 


t 


mu 




i 


R}T« 


■ 7|T-01» 


1 




e#lT.afR| 


4 


Kmi 


CilT-iTM 




««n 






K4|4 






iiu 


OTfrUDOm 


1 


KSIT 


«Tfcnoe« 




Ki^Q 


OTiT-mio 




Kill 


DTI7*C1SK 




Rill 


PTIT-01 JK 




RIIS 


1100-04M 


1 




CTiT.om 




ilKI 


PUT-qOM 


1 




PTIT-eOlK 




KS1T“ 


otn-mm 


1 


■ TUI 




1 


11 


mmm 


1 


im 


iilium 


} 


iUI 




1 


urn 


liD)*eo»i 


1 


UOK 




1 


Tl 


•iop*un 


1 


m 




1 


viei 


IKII-OPRI 

IIPO-OPP] 

1110-0001 


i 

1 

1 




VHt 


mO-OOLl 

itoQ-eou 


1 

« 


vui 


mi-oot* 

itlo-oeoK 


7 

7 


vUt 


1100-000} 

mz-op«i 

llOC-OOOl 

IllO-OOO* 






VlOl 


mi-ooto 

1100-000} 






tno-ooo* 




VUI 


1410-001S 

tiOO-OOlT 




U5T 

VtOK 


ma-ool* 

uoo-oooi 

UlO-OOOK 

t«}0-00tl 

llOO-Otfll 




yiOi 


mi-oom 

1100*0001 

1110-0000 




vtu 


iRii-ooei 

llOO-OOtT 


1 


vni 


mi-ool* 

ItOO-OOOl 

1||0-000< 




yin 


uei-ofo 


1 


yin 


KlOA-OSC 


1 


yiii 


1*]1.00BK 

1100*0001 

UlO-OOOl 




6206 KiSC. ONLT 


pooio**ooii 


1 




Uoi-ioll 


1 




000l0»*ll 


1 




oomo-KiA 


1 


616C ^^1SC. ONLt 




1 






1 




iioi-11 


1 






1 


1 


MIR-U4R 


1 



Description 


Mfr 

Code 


Mfr Part Number 


■CIIIT0>*7KR C0>fn0k CC sox tm UN 


Qlltl 


140 


RtmTOR 100 101 CC TCROtflO 


OllOB 


iimi 


RtitiT&R I.IR m IN ct KtOfkflT 


OIIOG 


Goun 


RttllTCR III U ,Sw f ?C»0*-10(1 


OiRBt 


Hf JC Wi*T0*l*IR-P 


RftttTOR ||H 101 CC TCBOHOI* 


01*04 


HUM 


imiTOR li.iK ii .itfK r Tc«o#-ioo 


01*04 


CC 


RlIJITOt I70R lot «|K CC TCR04MI 


01404 


11*741 


mijitdk im lot «iK CC tcbo*ui 


0U04 


tl*74l 


RtiUTOR iT04 lot ,fN CC TC»0*H1 


01404 


EfflTM 


RCIUTDK 0701 lot ,§H CC TCR0*iRt 


Ol*B« 


EiiT«l 


RifltTCR 4l«t H IM TC*O**t00 


01411 


FR-JI 


RtimCR 4)0« is IH MO TC>0«-100 


OSf 11 


FR-ia 


RCIttIQR laiK U .lit f TC»0**100 


OMOt 


NFTCni*TO'*itii-r 


RiiiiTot 1,1“ 11 r Tcmt- loe 


OlOfE 


MfTCl/l-T0-ll0*-7 


«Um&R 1,1** It t>K ^ TCiO*-lCO 


oion 


NfTCui-TO-nOB-R 


nJllTOR-ViR COWTtaU CC IK lot Ur 


oiiM 


140 


■timoR IMl II ■ TC«O#*t0O 


oim 


HFTCl/l-TO-llll-F 


RtimOK IM 11 ,1N r TCIQ+«100 


oion 


NFICl/l'TO-lOOR-F 


RlimoR iM It .in f rcto*-ioe 


0140C 


NFICI/I-To-IOOA-F 


RClItTOR 040R tt ,llfM ■ TCRC— 100 


OUOG 


CC 


CFACTO“T selected PART 




0114-000* 


tNtiMlITfiR otic IQ-ORR TC 0 *l.tlAe»DC« 


14*40 


■ HnCM-OI QROUei HTnO J0,|I llOVtt 


eiooM 


H-iTHO-lll/AlH 


minH tiiCNiuvt HOC 


IIRIO 


*m*itt 


ItinCH iilCHHVi NOD 


lino 


oo*ii-*at 


mnC^'ICNI IRD1 ITD 111 tiovoc 


01417 


lE-tRl 


|«nCN*lt DNDT-NI tie «IA lllvic/oe 


*§0l4 


nA-|00«A 


TRtmfOR«tR|RDN|K 


iMio 


fl 00-1701 


tmitl tiOCR 11-1CRN OINlif iDiOtR LUC 


OtiOG 


I**-17-U-G01 


TUiC-ELCCTRON lUTT TRiODt-DUL 


t*4Tl 


ICC 4l 


tOClt1*lUlC *>C0NT 


04104 


ltl*iW2*10* 


iHrtuiiuii 


71711 


llWl-ll*Oll(lOU 


mt-CLlCtRON *111 tlDPt-DUAL 


11171 


*ALI 


IDCRCI-TUII t-CONT ttOl-ErC 


omoG 


111-14-11*011 


lu*t-iun«&« 1IAU7 113 ODI -DUAL 


111 71 


UAU1 


IHUID-Tlftl 


Tint 


111*11*11*011 


lOCttT-TulC 4-C4N1 


OAfOG 


111-11-11*10* 


Tu 4C*CUCTR0N mui TRIOOI-DUAL 


lllTl 


IIAU 


•OCRIT-TUIC *-SO*it 


04*04 


iii*Ji-ii-i 0* 


tNULD*lVlt 


7l74E 


iii-it-n-oia 


7Uit*tLiCTR0R UiU7 TKlOOl-fiUAL 


11171 


IIAUT 


lOcttr-Tun o*coHT 


04IGG 


in-ii-ii- 10 * 


IHiCLD-TUit 


ItUE 


If i-ii-ai-oit 


TLH*£LCttROR *ALI DlCM*OUAt 


imi 


*al5 


I0C«T-TUH T-tORT lLDR*tTt 


01109 


m-i4*n*oii 


TUM*£ttCtRftR UAUl TM0OI-»U*L 


11171 


UAUl 


lOtRit-tUtt t-CONT 


C4I0G 


tn-n-u-104 


IMiaO-UflE 


II7IE 


tll-ll*ll*Olt 


TUBC-E LED IRON lALt OtODt-DUAL 


mti 


OAll 


IOCitC1*7UiE T-CONI IL&K-ttl 


ORlOf 


111*14*11*014 


TUBt-CLCCTtOR litvl tH|OOC-DUAL 


UITJ 


11AU7 


BOtKET-TUlC 4-CONT 


041&C 


iti*]i*ia*i04 


BHl£LD-nilC 


717BE 


isi-n-ii*oii 


tyflt-ILIClR&R ton ixyimON 


11171 


mi 


lOCieiT-TUll T-CONi BUi*Cn 


ORfOG 


111-14*11*014 


tUft-ELfCTRDR IIAUT TKIODE-dVAL 


11171 


ttAUT 


IOCRET-TUBE t-CONT 


0R50G 


m-ii-u-104 


|HltLD*1UiC 


71741 


ilj*u-tl*o;a 


ELECTRON tUBE« Skk Hu KLTITROR 


|l«09 


*l4l-4fG 


(POR MIC ONLT) 




»aoA-*fc 


electron tube, fl"N lilt KLTBnON 


liiio 


(FOR #10t ORLF) 






TUIE-ElCCTRDN tIAUt imOOl-OUAL 


11171 


1IAU7 


ifiCKtt-Tult B-CONI 


ORIOG 


iii*ii*ii*io* 


iHJiLO-TUtC 


7lT4f 


ifi-ii-ai-Dia 


laAftO MlEMlLTf tCtlitOK 


l•■*a 


00 *tc-* 00 ll 


atteruaior mEHiVT 


14440 


*aoA*}4ii 


lOLOi^nEK tUEMlLV 


U*I0 


oo*io-*ai 


RSOit llBiHiLTf BAHRU 


aim 


00010*44* 


PtLTfRr iU. 


tlB40 


*lil-!7 


ATTENUATOR AiltHlLT 


a«Bio 


4j|i-|lifcA 


ORIRE A||£h§l1, ATTIRWATDR 


t*R*0 


*140-14 


filter, RimiLER AlUHitif 


t«R*0 


0111-1*44 


ClRACnOR/AlTl^iUATOR »0ul]N| 


IIRIO 


MB4-10AR 
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Model 618C/620B 



Section VI 



Table 6*2. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 






i 


ri.UNiC4 4ilC4IL7 1 


1«RI0 








} 


PtAL KltiDON 


liBio 


4Ui**?C 






i 


eo¥ti» 0IBU 


11*10 


lUl.iol 






1 


SKBCKtTj RODUUB704 7Gt| 


2*ilP 


mii-oii 




«061Sh*|2 


t 


CONT40L Aite*^ii.irf r^CQ. 


ItRlff 


ooiU-tia 






i 


mONtTt* BMEMilY 


|B**4 


oom*4n 






\ 


fMOU AtaCHi^tf I4RBIC 


imo 


OHIIMUO 




006Li-tQ19S 


\ 


iOAi^ f4AC4£ti£ ftilUTOi 


|«4l0 


01441*40101 


6itc/620e M!SC. 
















1 


tON4lCT0H*P& f&6C |1,C0NT/*0fl ]*R&h 


PU*P 


IW4#1I*U11*00 






i 


CW4ECT0*-4C E&ar 4*C04T/ff0n i.ffCir 


IIJ4P 


tlp400i*li00«00 






a 


tfiMNeeroii f HiiAeo^Ai 


OiPPi 


H7I 






i 


Cfll*4E0704 T.BtN ¥ niXiaO^AL 


eipoi 


M7P 




4u»-m 


1 


C0VI4, tOCKtT W&UIIHC 


1I4I6 


4iiipiii 






a 


MtirTOK AMEHlIpT, IOi.9MfTE4 


H*iO 


0«4lf.42i 






i 


FKiauct^cT vt««tm 


Hilo 


4111-iOR 




41BH.11 


i 


iotai Aiic>^ik7 


liilp 


4111*11 






t 


Dl&t. Built KfIfK 


tiilo 


4Ui*iOH 




41B0-4I61 


4 


£in Atit>iau7, PuiiE tiTt 


2ii»« 


4iii*jioa 




llBft*4Dr 


1 


pm AlitT^lllt *UUIC PtlAY 


mip 






ms*4dc 


t 


PlBlr ATTE^UITCB 


IB4IP 


41ll-i0£ 






1 


PIAi> ^PiCR ItT 


Mill 


mi*iot 




oiuo-oeio 


1 


iTAIiDOBB-ftHp ,7m 4-UTnP .ITlPP itTT 


n*ip 


01*0*0010 




0|7D*ODJ* 


1 


KNdllRPU^P lUAtR V PU 


Halo 


0l?0*00ll 




0l7&.q0it 


1 


R4oaiH4pir fi/A§nott J» PIA l/q* pMlBf 


HHP 


0370*0010 




oiTD-qon 


1 


RtlPiltRIlTtP am 1* PU 


ililO 


D3TO*O03l 




ojTB-eqii 


i 


KMOItHACK t-f/l> PU 


aiiip 


0370*0031 




4|T&-eqiq 


1 


hanpUiCRAHM chit Pp 


2«no 


oJ7o*oeio 




0»6ie.42<l 


1 


auuit* AUt^nr 


H*40 


004 U *4 H 




tiqq.qen 


1 


aPeRn»7uaE t.cpi^y pib.iipi 


pifpa 


m*ti*n*04f 




liqq.qpi? 


a 


IPCulT^Tuai l-CQNT Pl4*lkP* 


p*m 


m*lUU*OlQ 




uqq.0441 




IOCt(tf*TUlE faCpNT PiPwlkPi 


0*|pp 


ii]*ii*ti*040 




ilqq.qqll 




iPtKtuTuae 7«cpMT PiPoiiPa 


P4fPP 


111*11*11*044 




f0jq.D»4 


1 


HUI, PUU 


H*ip 


1010*0134 






i 


eim, PRBiCT TOOTH 


IliCO 


leao-oiTi 




iqqq-fift* 


1 


HjMPOHi Diu, ATTCh^VirOA 


H*lR 


10* 0*01 14 






1 


hRCIICHj lOeiciT 


ililo 


41II-3I 




flC41i.4flfT 


1 1 


•PBRP AMEHiLTf HPPUIATPR 


Hilo 


O«4U*407T 




aobii.Bqt# 


1 1 


•OA«P 4||E>^lLTf HOOUkATQR 


Hilo 


00411*4071 




404JB.4I4 


1 


CiilHET imHIlT 


Hilo 


00411-130 




««41«*4]t 


t 


nACR CAtlMtT AIICHHT 


IMio 


00411*431 




aiio-im 


1 


C4IU BUT llBHQ l-C*iOCT JaK>jRT ,11*00 


fiilo 


•110*1371 






1 


CO^MCCTOI-AC BffR Nfi.4 4AU rU**tT| 


ofpif 


UC*I01 




q&*li.qe4TT 


1 1 


ICRfEM, OABir^fT 


|l*ip 


00411*00077 




Tll0-il4i 


4 ' 


UAlELt NAaNlNg*HAEARp6Ui mTAiE^iAast 


Hiip 


7110*4143 




Tiaq-4tUJ 


} 


V4ltU»NAlMrN$«*Hl|ARP0U* VPimt *l*fAU 


Ililo 


7U0**14J 




Ttt0.f04f 


1 


uiiL, jfAR¥:ivs»To pntHnj luec?, ihpcr* 


Ililo 


7110*10*7 






4 


VOLTABt OtVlPU apARP IlltRllY 


H*tO 1 


00411-40107 








UNCuuPu Rtt0*ua,m«i4m a RttT) 










1 


cRBitf t^rtupio 


Hill 


*Ui*14L 




OOtlB. 00071 


1 


IRApHETt 4.^v RtPUlitPR 


11*10 


00411*00071 




0la»*0t7l 


1 


IMmATOR.RlTR TH*H*e#iOCT 


ii*eo 


03410-0071 












.- 



See intraduclKm to this section for ordering information 
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section VI 



Model 618C/620B 



Table 6-3. Code List of Manufacturers 



\ 

] 

I 

1 

1 



iflfr 

Jode 


Manufacturer Name 


Address 


Zip Code 


eoooo 


U.S .A. COMMON 


ANY SLJPPLlEft OF 


THE u.S. 






eiooH 


iLLUKlNdtCO 


AN4KE1H 


CA 








JEiOVGlf 


WE»| BEDFORD 


Mi 




OZTiil 




CD 


hIlhaukEE 


PI 






Qlisc 


rt^iDXCLiftt COff^ 


S A UG( R T I E 3 


NV 








nti C0«^ iDLiP IT*Tt MV 


SpHtRVILLE 


NJ 






OiClC 


MOtOflOLi lC»*lCO^OUCTOft ^ftODOCt-i 


Pk*DtNl< 


AZ 








FAIRCHILO «CM[CGNOUCT04t PIV 


HDLfNTAlN VlEK 


CA 






CE«)7 


Hicto-awncH CO 


SAtA CTNflVD Pa 








02a*J 


ctl OF i0KVtlLE INC 


sktlano 


NC 






0Z9«I 


Cii«0»TiT MFt CO INC 


DOVER 


NH 








BlTTHEPFf CO SPt U-nAvE OEViCEft MV 


■rALTHAH Ml 






O^ISV 


ejTit 


GtNt«iL IN*Tft CO"^ aCMIPPN r«OD Of 


HieravlLLE 


NV 








NfFco/£iect»i COBB 


mineral rells 


TK 








CORNINS CLiaa hOBkS (OQiOFOMM 


BRiOf OPD 


PA 








AfO*TEt£ruNHCN COBB 


ENCLEHOOD ClIFF 


NJ 




OTilZ 




MCTHO&t tLECTBONJca I^C 


CHICAGO 


IL 






03dt« 


CORNINE CLASS woRkS CRUMlrrOTON) 


RILMINOTOM 


NC 






2ft«e(7 


HP OIV Qa COBPOBitE 


PALO alto 


C* 








lOLPRNi r*JC 7R1MB0T PROD 01 V 


RIVERSIDE 


CA 








PC CO tUSE DEPT 


ohinssoro pt 






RZlOl 


017BJ 


CTS OF IPOpNSvUlE INC 


IBO^rhSvlLlE 


TK 








SPRiOUE electric CO 


NDPTH ADAMS 


MA 








tUSiMlN HFC Div or HCPRAP-EDIiON CO 


ST LOUIS 


MO 








TRR EUEF COhPOHCNTI CINCH DIV 


ELM GROVE VLftt 


IL 






72nt 


electro motive corr sus lie 


hJLLImanTIC CT 






DkZZb 


(l«|TI 


ampere* electronic CORP 


hicasville L] 


NT 






THiHy 


SICNUITE DIV GENERAL INST CO»P 


NtPrUNE HJ 






MTSJ 


0«79C 


LlTTeLFUat INC 


ois Plaines 


IL 






cf»»e 


PjNCHIITlft ELER OIV LITTON IHO INe 


OAPVILLC 


CT 








•nlTCKtRAFT INC 


CNltAOO 


IL 








DALE CLCCTRDRICS INC 


COLUMSUS 


NE 






1 


cjfte 




Fh 







6-10 



APPENDIX I 



ILLUSTRATED PARTS IDENTIFICATION 



MODELS 618C-620B 
SHF 

SIGNAL GENERATOR 



hefJstocknoJ description QtyJ ref. stock noJ description qty. refJstocknoJ description 



Of 





Model 618C/620D 



618 C/ 62 UB 



.a 

T3 

C 

C, 




Fif^ire i-L HP Model 61SC/620B S.H. F. Signal Generator ^ General Arrangement 



DESCRIPTION [Q'TY,! jHEF.jSTOCK NO*] DESCRIPTION QTY.j REF. STOCK NO. DESCRIPTION 



.a 

x; 

c 

c- 

Q. 

< 






Model C18C/G20H 



muuci Kj 




Fi^re 1-2. HP Model 618C/620B S. H.F, Signal Generator, Control Panel, Front View 



REF.jsTOCK N0.| DESCRIPTION jOTY.j ]REF,j STOCK NO. j DESCRIPTION |QTY.| jREF.jsTOCK NO.j DESCRIPTION |qTY. 



CSl ^ CSJ ."I 



c 

CM 




«> 


i> 


irt 


CM 


t' 






Oa 




t> 


0 


0 


CO ^ 


CM 


0 


0 


1 


0 




0 


0 


1 -H 


0 


0 


0 > 


0 0 


go 


CM 






t 


CM 




CM 


CM 


50 


CM 




0 




C 3 


CO 






T-H 


i—p 


w 





if> ea 



*0 

o 

d 



TJ 



“ c 

t -4 

TS ^ 

c r* 

p-i 

0 ^ CM Cp p 

^ « IS 






Vi 

< 



■ ? - 
== £ - ' 

^ fli 

^ i 
» !S S 

^ id 



03 00 (io CO O 



0 


00 CM 

1- ^ 


uo 


) 

If} 




0 


CO 0 


0 


CO 




0 


0 0 


0 




> 


0 


0 0 


0 


m 


D 


CO 


CM to 


Oi CO 


0 


0 0 


VMpt 




1 


eo 


trs CM 








irt 


CO c* 


€0 


era 





c “ 1 



(D ■ 

T"! 

« I'S'® ^ 

W T 3 V.. 

Vi cd - bc CO 

OJ c c 

§■ 

bfi *. tT ^ 

to e cj qj rt O 

cTCl^-ge-u 

^”l"5 dl-2 

W—>ttIpi55EC-C 



o> 


00 


g£> 


00 




0 


0 


CO 


rd 


0 


CM 


CM 


0 


0 


0 


0 


0 


0 


0 


0 


CM 




0 


CM 


0 




0 


0 


u~> 




to 


to 




tM 


CO 





Model 618C/620B 



C 



C 

c 




Fipire 1-3. HP Model 618C/620B S.H.F. Signal Generator, Control Panel, Rear View Appendix 1 



Pai’ts List for Fiijurc 1-4 






Model 618C/620B 



-bed/ 




Model 618C/620B S.H.F. Signal Generator, Attenuator Drive Mechanism Appendix I 



REF, STOCK NO, DESCRIPTION |QTyJ jREF.|STOCK NO. | DESCRIPTION |qTY.[ [rEF.|sTOCK NO.j DESCRIPTION !qtyJ 



1— t ^ T— 1 ’rn-l ICS 



o 



I esl ^ irM 



be 

c 



5 ^ I S 
« ^ "5 " 
u ^ u o 

5P"S ^ 
c: S z S 5 



Vi 

Vi 

TD 

Its 

ly 

<y jC 



y :3 
QJ O 

5 tt: 
:3 

H 

- ft> 
S 50 



be 

u 

* o 

JZ ^ 
Csl o 

o 



^ c ^ ^ 

OJ CQ 

u 

T3 - U - 



^ <y 

to S 



!-. 
ly 

:d XI 
Vi 

6 i> 

c :> 



^ S 

w ^ 

£i 

ja j; 
U5 

:h cw 

ce 



w 

■a 

fU 

a; 

CL> 

X 



bD 

u 

. o 
c ^ 

03 O 
O 



U3 

03 

U 

Si 



u 

o 

t.-, 

T3 

® i, 

tf ^ C 
- iZ 

CO 



^ 1/j aj 

i-t t- N U 
. tj Ip CJ 
O « * CO 



JC 

tT 

OJ 
j:: 

o ^ 



^ :s: 



^ « 

O 

)m w CO 
W o 

o a? c ^ 

^ XI ^ ^ tc . 
M C* 

®9 

c ^ c IS 



? r*5 

h 



*2 

S ^ 

^ o 
* o 

CM ^ 

T3 
^ -C 



tb ^ WJ 

^ . *0 
^ ^ ctf 
0> (y 

O 

-o ^ XJ 
C 1^3 c 



be 



_c "O; - 

*,1 ^ *j > 



CO 

t5 er> 
Z CO 



<y CM 
CO Ii 
u I y 
Vi iO 



LJ 

C 03 t, 

.5 ^ *C 

t> 

"Sc 
^ ra r 

o ^ 

CM Cf OJ 
CO CU (-. 

■ CJ 
Vi 



hr> 



CM 



go ^ 



c u 
" 

.10 ^ 

CM 03 

CO 

I ^ 

CO W 



tn 'g 

< s 

o ^ 
c ^ 

XE i; 

xi Q ^ 

^ - 

S 

C3 tj 

S s ^ 



9. Q 



Q 
W 

o 

w 
w 

_ U/ 

° S .£ H 

n O O a.O 



^ CD t~ 

S ^ ^ 


CO *<r 


u ^ 




p 




CD 


■^-r 


OJ 


m fo 


t> 


a> 


<2 




OO TP 




■M- o 


^ r-i 


o 


p 


CD 


Ti- 


T— 1 


T— < 


p o 


O 


o 


o 


CM CO 






*~: o 


2 


o 


o 


O 


CM 


O 


o 


o o 


O 


o 


^ c» 


o 


P CM 




<f o o 


o o 


OS o 


o 


o 


o 


O 


O 


o 


o o 


o 


o 


T 


o 


I o 




CP o o 


1 f 


< O 


1 


1 


1 


1 




1 


1 1 


1 




CQ i 


I 


CO 1 




o o 


o 


o 


o 


O 


o 


o 


o o 


o 


o 


o 


1— ( 




OP TO tn 


(JO m 


O CD 


OS 


m 


CO 


CD 


OS 


to 


tjo oo 


OS 


m 


CO CO 


CM 


P tiO 




*-f CM CM 


CM 0> 


CM trt 




o 


o 


CD 


*u.( 


o 


O uo 


CO 


m 


t-M o 


p 


O CM 




O 1^ ’-H 


n—t, y^ 


P CM 


CM 


CO 


CO 


CM 


CM 


CO 


CO CM 


CM 


CM 


p CO 


c? 


O -H 




CM CO ^ 


m p 


OD 0> 


o 


^— ( 


CM 


CO 




p 


CD t- go 


OS 


O 


f-J CM 


CO 


^ in 


p 


o o o 


CD CD 


p p 


r* 


c* 


l> 


t- 


o 


1> 


tr- t- » 




CD 


CO CO 


CO 


OD 00 


CO 








tH" 




. — 1 y^ 


4^ 






p 


1.H4 *— r T-( ,«M 


CM 








CO 



































u 

o 

tj 
U CJ 

o c 

c ^ i 
c ^ 
c> fc, 

o 5 

x: 

- 2 
z S I 



t£4 

ci 

>i 

"t3 

O 

C3 

.^1 
'Sh ^ 

Is 

rt g: 

U S 



ai 

E ^ 

vt 

u 

.J" ^ 
^ 2 
z ffi 



-o 

c4 

o 

tn C3 ^ 

“1 

|o,go; « 

ft. -. 



a „r bd _ 

a 

^ iS 3 a b* 
Son *'■' 



a 

o 



JX 

a 

Vi 

Z 



nj 

CJ 

O 



be 



03 

fi 

£.S 

SO, 

V3 ^ 
< . 



s 

ub 

CM 



T7 

QJ 

QJ 

XI 



TJ 

c; 

.bD 



&4 



§- 
“ § o £ 

£0 E C3 



.g 



o 

x: 

1^ 

£^ 

cs 

rt. ^ 



T3 
O 

S 2 

.- gi CD t* S W 
w ^ ^ ^ 2 : 

5 SJ -c 3 i-t s 

^ S £^-2|2:§h 

o fl o z 5 Sin cc z 



a 

m 

z 

o 

w 

w 

< 

g 



to 

^ te 

QJ QJ ,-T 
03 ^ c W . 

S t. - t. c 

> "O CD 

* O ^ Qj ^ 

.£-cS«=!-- 

M = < -e< -o 

^ CM — 

^ ^ 

*.1 OJ CM QJ O 

^ OC U CO ti ^ 

^ <J t O 1 

Z CO CO CO TO o* 



p 

o 


p 

o 


s 


OD 

o 


O' 


CM 

o* 


< 


o 




cn 


< 


ft 


ft 


O 

c- 

p 




p 

cs 


to 

TP 


TO 

'(i* 


SO 

r- 

O 


CQ 


CM 


CM 

CM 


CM 

O 






CO 

CO 


O 


t- 

o 


o 


o 


o 


o 


IM 


.— (■ 


MT 


00 




TO 


y—t 


TO 


TO 


CD 


O 


o 




1-*i 


o 


CM 


CD 


O 


O 






o 


o 


o 


o 


o 


o 


o 


o 


o 


CO 


CM 


CO 

t 


CO 

r 


OS 

r 


CO 

I 


CO 


f 


o 


o 


o 


O 


'G'- 


TO 


CD 


o 


o 






o 


o 


o 


t 

o 


t 

o 


o 


o 


1 

o 


1 

o 


< 


< 


03 


03 


< 


03 


m 


QO 


I 

o 


o 


o 


O 


CP 


m 


o 


o 


o 






O 


o 


o 


m 


m 


TO 


TO 


TO 


TO 


o 


O 


CO 


CO 


O 


op 




p 


o 


p 


TO 


TO 




CO 


CM 


TO 


OS 






TO 


CO 


TO 




CM 


CM 


CM 


CM 


CM 


CM 1-t EM 






CM 


T^ 1-4 1— t 


w o 


CM 


tH 


CM 


CM 


w 


4-^ 


o 


o 


oo 






OS 


o 


o 


2 


,— , 






,-H| 




p : 


3 p 


CD 


o 


to 


p 1 


1 p 


1 o 




CD 


■,—1 




o 


O 


TO 


to 


O 






CM 


CO 


TO 


Tl* 


TO 


CD 


b- 


00 


Oi 


o 




CM 


CO 




TO 


CD 


t- 


00 


OS 


o 


w-4 


CM 


£0 


TP 


TO 


tD 


t- 


00 


OS 


o 




CO 


CO 


CO 


CO 


CO 


CO 


TP 


'O* 


■cr 


TP 


o* 


'tf 


o* 






'*r 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


TO 


CD 


P 



-rH T.-1 fV} 



1— tT*-l1,Hl— (CM^ 1— 



S; " 
l^-g 

fij *- 

o 

£ ^ H 
^ S 

^ O 

u ^ ^ 

S ^ 
« ~ £ 
o o m 



73 

O 



CO 

oo 

CO 



i=£i 

o 

o 



ci 

CP 



o 
w 

X 

^ S: - 

B O bn 

C -a c 

m ti 

^ CM £3. 
CQ . TO 



.£3 

C3 

*U 

VI 

> 



CO Q 
"C\ 
O 



o 

^-p 4-P 

O U3 

c« 

XI c 
QJ 



bCi 

c 

o 



e 

03 



V E 



c4 

03 

bC 



S" .d 

TO T3 



Q 

Cd 

Z 



. o-;-. 



F2 

‘ TO 



to 

Qj 

5^ir 



- 2 i3 "" 
o o 



.vc==ss;.:i 



O TO I 



: in cfl 
: I ^ 
I ^ TO 



cr 

03 

O >H »H u< 

TO 

.-<2 i tt* TO 

S; ^ -.E 

Sr rfis 
R r (U 03 03 o 
TO fi, o r o z 



S 

> 0> 

T5 Z 
n>~° 

03 ^ 

tp o 

Pu a 
wT u 

rt rt 
03 03 

o o 



03 

03 



£l 



o 






03 

0, ■§ 
f^ -T^ 



£" s' 2" % 

tk L* ^ b& 3 

k w ^ 

3 2 c 

tJ O flJ O r- O 3 

O O U Z TO Q Z 



■r 

s ^ 

S '-* J-, 

rtf 

k > 

^ c 

■S « 

rt W3 
O 03 

CQ r 



^ >, 

tn in 

CM £0 
CM 

E» O 

2 

D 

c 

E2 

HU W 

O < 



k 

2 

03 



S i-Si 
5 s 



. — f 03 

m 5 



^ QJ 



TO fti TO 



00 


TO 


OS 


OD 




i-( CM TO 


PO O 


OS 


CO 


04 


o 




CM 


O O TO 


f* 


TP 


o 


TO 


o 


o 




O O CM 


CM TO 


TO 


o 


O 


o 


o 


O 


O O O 


o o 


O 


o 


O 


o 


o 


CD 


CM TO O 


O CD 


O 


o 


o 




CD 


O 


O O CM 


CM CM 


CM 


1— * 


'f' 


TP 


TP 




1 p 


o o 


O 


o 






y—f 


CM 


TO TO TO 


TO TO 


TO 




CM 


TO 




TO 


tD t- CD 


05 o 





^ PV >J C? 

t* t- CD tP CD 
’M- CM CO 0*^ CO 



CD ■^ ' 



|<2K«§5-,_ 

OcdcdcdcmS^oDOU^O 

iV»i 04 



5, 



' ^ t ’ CQ jpJ^ 1 I I I rjn. j 

®cd0:qSS<QPc:icqSo 

^OOCQOOcDcriOogODOOcDQ 



CD CD CD O 4 



P (O P o O CM 



' 1 CQ ' 

CQ Q S < 
op CD P o 

♦-* T-« o CM 
POPP 



cmcmcmcmcmcmcmcmcmcm 



O ^ CM CO 
crp m CO CO 



MocteJ C18C/620D 



REF, I STOCK NO. DESCRIPTION QTY*| REF, STOCK NO. DESCRIPTION IQ'TY,] RE F.| STOCK NO. DESCRIPTION QTY, 



irt Ft 



o 

EjQ 

2; 

O 

trt 

(/} 

< 

H 

O 

2: 



Q 

O 



o 

O Oi 



u 

o 

-G— I 

u 

O 



^ Q Z 



iS ^ 



a. I 

v> 

<1^ ^ -c 

x: ^ -C 

w ^ £p 2 ■ 
^ o -S 



■D 

jr 



03 

^ — 

^ ’ ■? 

<1^ c — 

JC ^ 

- « ii 

c 

s‘- 

0^ e>3 c y 
^ 7 ^ d ’S 
CO tD O ^ 2 



CO 



‘ s 

“i c 



rt 

0^ 



im 

<i} 

u H 

O > 
rt ^ 



; 1/^ 



'T' 

W ■- 



. rt 
o ^ 
X 



^ QJ CM 
” t. CO 



c 

Cl> 

O OQ ^ DO to 



c 

- xT 'tcT 

0^ u F,. 
.2 rt rt 

rj o o 

Horn 



CO 

o 



















0 > CP 


CD 


CD 


0 


m 


CM 


0 


lit 


in 


m ^ 


CTt 


0 


*— 1 


l-M 


0 




0 


CO 


0 0 




0 


0 


0 


0 


0 


CM 


1—1 


CM CM 


0 


0 


0 


0 


c? 


0 


0 


0 


1 1 


t 


» 


1 


1 


1 


1 




1 


CO 00 


0 


0 


0 


0 


0 


0 


0 


0 


1 — 1 1-^ 


o> 


Di 


0 & 


0 


CM 


0 


SD 


CD 


^ CP 


T-M 


i-H 


CO 






0 


CO 


CO 


0 0 


CM 


CM 


CM 




CM 


Ut 


CM 


CM 


0 0 , 


0 


0 




CM 


CO 




ift 




CO 1 


0 


1 


1-^ 




1 -i 


f— i 




1 —' 


t-M +-t 










MH 


^-1 






^ ^-t 






N 



1m 






X 






CM 


ts 




CO 


0 




cw 




CD 






CJ 


xf 




c 


rd 


■D 




a 


1m 


u 




ed 




C 


p 


E 


ri 


0 


a 








<i> 




n 




O' 


u> 






tr- 




c.^ 

CO 





CM 


0 CO 


i-^ 


’M* 


CM 










CO 


CO 


tT 0 


0 


CP 


0 








CO 


CO 


k£> 


CD 0 


0 


0 


0 


0 






0 




1 


1 0 


0 


0 


0 


0 






1 


0 


CO 


CO ( 


1 


1 


1 


t 






CO 


1 




0 


0 


0 


0 


0 








0 


0 


CD t- 


0 


(D 


CM 


Lf 5 






CD 


tD 


0 


0 CO 




CO 


1 T 5 


0 






0 


CO 


0 


0 CM 


0 


0 


CM 


CO 






0 


CM 




CO 05 


0 


^-f 


CM 


CO 




m 


tp 


r- 


C 7 S 


05 0 > 


0 


0 


0 


0 


0 


0 


0 


0 








MM 




w>^ 




■r-i 








Appendix I 



Appendix I 
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Figure 1-0. IIP Model 620B S.H. F. Signal Generator, Klystron Assembly ;ind Drive Mechanism 
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Fi|xure 1-7, HP Model 618C S. H,F, Signal Generator , Frequency Drive Mechanism 
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Figure 1-8* HP Model 620B S.H. F. Signal Generator, Frequency Drive Mechanism 
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Fipuro 1-9. HP Model 618C/620B S.H. F. Signal Generator, Pulser Section Index 
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Fif^ure I-IO, HP Model 618C/620B S. H. F. Signal Generator, Partial Rear View, Pulser Section 
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Figure I'lL HP Model 618C/620B S.H.F, Signal Generator, Partial Rear View, Pulser Section 
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Fi^rel-12. HP Model 618C/620B S.ILF, Signal Generator, Partial Rear View, Pulser Section 
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Fip^ure 1-13, HP Model 618C/620B S. H,F. Signal Generator, Chassis, Front View 
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Fipfure 1-14. HP Model 618C/620B S_ H, F, Signal Generator, Chassis, Rear View 
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Model 618C/620B 



Manual Changes 



APPENDIX II 

MANUAL CHANGES 



INTRODUCTION 

This section contains information for adapting this manual 
to instruments for which the content does not apply direct^ 
ly. In addition, information about recommended modifica- 
tions for improvements to the instrument is provided, 

MANUAL CHANGES 

To adapt this manual to your instrument, refer to Table 
IM (6iaC) or Table IT2 (b20B) and make all of the 
manual changes listed opposite your instrument serial 
number or prefix. Perform these changes in reverse- 
alphabetical order (for example, change C, then B, then A), 

If your instrument serial number or prefix is not listed on 
the title page of this manual, or in Tables IM or fI-2, it may 



be documented in a yellow MANUAL CHANGES supple- 
menu For additional information about serial number 
coverage refer to INSTRUMENT iDENTIFICATION in 
Section 1 of this manual, 

instrument improvement modifications 

Some instrument modifications are recommended in this 
section (for example, for improved performance, reliability, 
or parts availability). These instrument modifications are 
not the same as manual changes that change this manual to 
apply directly to your instrument. Be aware also, that 
instrument modifications lessen the significance of the 
serial number perfix and nullify the need for corresponding 
manual changes. 



Table 11* 1. 618C Manual Changes By Serial Number 



Serial Prefix or Number 

. - 


Make Manual Changes 


630- 


A-T,V 


645 00176 to 645-00200 


B*-T,V 


702*00201 to 702-00210 


C-T,V 


702-00211 to 702-00278 


D-T,V 


716- 


E-T,V 


T40-00701 to 740-00725 


F-T,V 


740-00726 to 740-01250 


G-T,V 


915- 


H”T,V 


934-01376 to 934-01500 


I-T,V 


934-01501 to 934-01525 


J-T,V 


963- 


K”T,V 


979*, and 
0979A to 01765 


L-T,V 


0979A0176G and above 


M-T,V 


1133A 


N“T,V 


1201A 


0-^T,V 


1228A01891 to 02080 


P-T.V 


1228A02081 to 02110 


q-t'v 


13UA 


1 

< 


1441A, 1448A 


S.T.V 


151 8 A 


T.V 


1546A 


V 



Table 11*2. 620B Manual Changes By Serial Number 



Serial Prefix or Number 


Make Manual Changes 


633- 


A-V 


645-00151 to 645-00175'S' 


B-V 


645*00176 to 645-00200** 


D-V 


718- 


E-V 


740* 


> 

1 

O 


911- 




935*01151 to 935-01225 


I-V 


935-01226 to 935-01250 


J-V 


963- 


K-V 


985-, and 0985A 


L-V 


1134A 


M-V 


1201 A 


0-V 


1231A01786 to 01860 


F-\^ 


1231A01861 to 01890 


Q-v 


1312A 


R-V 


1443A, 1447A 


S-V 


asm 


T-V 


1546A 


V 



^Estcladin^ 645*001 56. 645-00163. and 645-00165. 
♦•Jiwludinc 645-00156,645-00163, and 645-00156 



IM 



Manual Changes 



Model 61SC/620B 



CHANGE A 

Page 5^37/5^38, Figure 5*31: 

Change R5l3 to 562K. 

Page 6*4, Table 6*2: 

Change R513 to 0757-0790 RESISTOR 562 K 17c 0.25W F TC-0±100* 



CHANGE B 
Page 6-8, Table 6*2: 

Change SI to 3101*0107 SWITCH, PUSHBUTTON. 



CHANGE C 

Change CR401 and CR402 to 1901-0036 DIODE-HV RECT 1 KV 600 MA DO-29. 

NOTE 

The recommended replacement for CR401 and CR402, ho\vever, 
is diode 1901-0487 (not 1901-0036). 



CHANGE D 

Page 5-37/5-38* Figure 5-31: 

Change H360 lo 18 ohms* 

Change R372 to 15K. 

f'age 6*3* Table 6-2: 

Change R360 to 0693*1801 RESISTOR 18 OHMS 107c 2W CC TC-0+412. 
Change R372 to 0693*1531 RESISTOR 15K 10% 2W CC TC=0+765* 



CHANGE E 

Page 5*37/5*38, Figure 5*31: 

Change R374 lo 1.21M* 

Page 6*3, Table 6*2: 

Cliang<? R374 to 0757-0871 RESISTOR 1.2M 1% 0.5W F TC-d±100'. 



CHANGE F 

Pagp 5-31/5-32, Figure 5-28; 

Delete asterisk (’*') from R701 (not a factory selected part; the value shown is the acuta) value). 



CHANGE G 
Page 6-1, Table 6-2: 

Change the part numbers for A700 and A800 as shown below: 
A700(G18C) 00618-6059 
A700(620B) 00620-6027 
A800(both) 00618-6058 



ri-2 



Model 61 8Cie20B 



Manual Changes 



CHANGE H 

Page 5-26. Figure 3-23: 

Replace figure with attached photo. 





Q ) 

1 





$r02 



C70I 



CL43 



CRI01 ^ 
CRI02 



R209 



(R707 IN 
6ISC ONLY) 



CAUTION 



HfGH 
VOLI AGL 



R204 

Cf42 

(UNDER) 

RI59 

tUNDERl 

C136 

(UNDER) 

RI74 

SI03 



f 







Figure IM. Interior View Showing Locations of Unfabeled Chassis Components, Top View, (P/0 Change H) 



CHANGE [ 

Page 6-8, Table 6-2: 

Change SI to 3101-0100 SWITCH-PB SPI)'!' ALTXG 3A 115 VAC. 



1L3 





Manual Changes 



Model 618C/620B 



HANGE J 
Te Table 6‘2: 

Change FL301 to 9110^0014 FILTER, LINE, 

Change J301 to 12514148 CONNECTOR AC PWR HP4 MALE FLG^MTG. 

^age 6-9, Table 6-2’. 

Change the power cable, 8120-1378, to 8120-0078 CABLE ASSEMBLY 18 AWG 3-CNDCT BLK-JKT 0,25-OD, 



CHANGE K 

Page 5-31/5-32, Figure 5*28: 
Delete diode CR103. 

Page 6-7, Table 6-2: 

Delete CR103, 



CHANGE L 

Page 6 4, Table 6-2: 

Change R612 to 21004898. 



CHANGE (VI 

Page 5-33/5’34, Figure 5-29: 

At the junction R159-C143, delete the reference 300V FROM A800 , . , replace it with <^(— 300V). 

Page 5-35, Figure 540: 

Delete C145, R211, and the reference to -^300V from A800, etc. On S102E* connect switch position 7 to a corresponding 
position 7 on S102G. 

Page 6-7, Table G-2: 

Delete C145. 

Page 6-8, Table 6-2: 

Delete R211. 

Page 6-9, Table 6-2: 

Delete cable 618B-16L. 



CHANGE N 



Page T4, Parts List for Figure 1-2: 

Change items 49, 50, and 51 as follows: 

49. 618B-40B Cover, Frequency Dial 

50. 61B-40B-1 Cover, Attenuator Dial 

51. 00618-020 Panel, Front 
00618-021 Panel, Front (rack mtg). 



NOTE 



II-4 



These parts arc no longer stocked by Hewlett-Packard but can be 
special ordered. The corresponding parts, listed in the manual and 
currently slocked, differ only in color. 



Model 618C/62DB 



Manual Changes 



CHAMGE N (Cont'd) 

Page 1-32, Parts List for Figure M5: 

Change the stock number for item 1 to 00618‘60&6. 



CHANGE O 

Page 5-37/5-38^ Figure 5-31: 

Replace appropriate portion of schematic with the attached partial schematic: 




Figure 11-2. Partial Schematic for Power Supply Section {P/0 Change 0) 



CHANGE P 

Page 5'33/5-34, Figure 5-29: 

Change R134'^ to 39005^ {typical value only)* 

Page 6’5, Table 6-2: 

Change El 34 to 0690^3821 R:FXD COMP 3900 OHM 10% IW (typical value only). 



IJ-5 



lanuai Changes 



Model 618C/620B 



;hamge O 

6-6, Table 6-2: 

Change C142 to 0160-0088 C:FXD PAPER 0.25 UF 10*rf 1500 VDCVV. 

Page 6-6. Table 6-2; 

Change C136 to 0160-0088 C;FXD PAPER 0.25 UF 10% 1500 VDCVV. 

Change C407, C50S, and C509 to 0160-0102 C;FXD PAPER 4 UF 10% 1000 VDCW. 



CHANGE B 

Page 5-5 (Adjustments): 

Replace the filament voltage adjustment with the following instruction. 

6.3 Vdc FILAIVIENT VOLTAGE ADJUSTMENT 



r WARNING 1 

HIGH VOLTAGE , jl/easwremenr points used in this procedure 
(pins 23 through 28) haoe 1000 volts potential to chassis. Use 
extreme care when nuking the filament voltage measurement. ; 

The use of a battery powered volt meter with a plastic case 
(such as a Simpson 260) is recommended for this measurement. 

Do not use an ac powered instrument unicss the common can 
be floated at 1 000 Vdc and is isolated from the external 
chassis. 

Adjust potpntioineter R80i for 6.3 Vdc between pins 25 and 26 (not that pins 23, 24, and 2S are common: pins 26. 
27 and 28 are common). 

Page 5-31/5^32, Figure 5-28: 

Change tlie pm references for 300V from ASOO'^ to pins 9-12 (3 places). 

Change the pin references for "^1550 V from A800”^to pins 13-15 (2 places). 

Page 5'35, Figure 5-30: 

Change the pm references for “-300V from ABOO” to pins 9-12 (2 places). 

Page 5-37/5-38, Figure 5-31: 

Replace component identification photo for A800 with the following photo: 
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Figure U-3. Component IdentiHcation, A800 (P/0 Change R) 
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Model 618C/620B 



Manual Changes 



CHANGE R {Coni'd} 

Make the following changes to the schematic: 

a. Add the filament for V701 across pins 3 and 4 of A500. 

b. Change the pin references for ‘‘'-'300V to A800” to pins 942 (at test point 2). 

c. Change pin references for 1550V to A800” to pins 1345 {at test point 9), 

d. Replace appropriate portion of the schematic with the attached partial schematic. 



Pages 6'4 and 6-5. Table 6-2: 

Delete the entire A800 assembly parts list; add the following parts in its place, 
ASOO 00618^6075 BOARD ASSEMBLY, INTERCONNECTION 
CR801, CR802 1901-0026 DIODE SILICON, 045A 200 PiV 
RBOl 2100-0308 R:VAR 2 OHM 10% LIN 5W 

Page 6-7, Table 6-2: 

Delete QL 

Page 6-9, Table 6-2: 

Delete bracket 00618-00075, and insulator 0340-0875. 



CHANGES 

Page 5-37/5-38, Figure 5-31: 

Replace component identification photo for A800 with the following photo. 

On the schematic, delete diode CR804 ; connect CRS03 to VR801* 

On the schematic, delete diode CRS05; connect together VR801, R802, and the base of QS02. 




Figure IL4. Partial Schematic for Power Supply Section {P/0 Change R) 
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Figure 11-5. Component Identification, ASOO (P/0 Change S) 
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Manual Changes 



Model 618C/620B 



CHANGE S (Cont^d) 

ige 6*4, Table 6-2: 

Delete CR804 and CR805. 

Page 6-7, Table 6*2: 

Delete the following parts under FlOl: 
2110-0470 
1400*0090 
2110*0465 
2110*0467 

Add the following pari number in their place: 
1400-0084 



NOTE 

If any part of the old fuseholder (1400*0084) needs replacing, all 
four parts of the new fuseholder must be ordered. The old fuse- 
holder can be identified by a straight solder lug to which the white- 
black 'gray wire attaches. On the new fuseholder the solder lug is at 
a right angle to the body. 

Page MO, Parts List for Figure 1-5; 

Add the following items: 



17. 


00618-238 


Adapter 


57, 


2190-0016 


Washer, Int lock, 1/2 in. od 


58. 


2950-0001 


Nut, 1/2 in* wide 3/8*32 thd, br* 


^age M2, 


Figure 1*5: 





Replace appropriate portion of figure with the attached partial view. 




Figure Ii-6, HP Model 6 ISC S,H.F, Signal Generator, Klystron Assembly and Drive Mechanism 

(partial view, P/0 Change S) 



Model 618C/620B 



Manual Changes 



CHANGE T 

Page 5-37/5-38, Figure 5-31: 

Replace appropriate portion of schematic with the attached partial schematic. 




Figure II- 7* Partial Schematic for Power Supply Section (P/0 Change T) 



Page 6-8, Table 6-2: 

Change SI to 3101-12^8 SW1TCH:PUSHBUTT0N SPST ILLUMINATED. 



Page L6, Parts List for Figure 1*3: 

Change stock number for item 12 to 3101-1248. 



Pages MO and Ml, Parts List for Figure I S: 

Change item IS to 618B'36AT Ring, Pot Mounting, 
Change part number for item 52 to 00618*0041. 



Add the following items: 

86. 08412-20022 Spacer HVRS Rcc. 



87. 0380-0046 

104, 0360-0023 

105. 2190-0010 
lOS. 0380-0013 

Delete item 119. 



Spacer, rnd, 0.375 in, Ig, 

Strip, 7 terminal, 5 ins, 2 gnd. 
Washer, Ext Jock for no. 8 screw 
Spacer, 1/4 in. od, 1 in. Ig. 



Change item 107 to 2380-0007 Screw^ Fillister head, 6-32 thd, 14/4 in. ig. 
Change item 116 to 2360-0207 Screw: Machine 6-32 x 0.87. 
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Manual Changes 



Model 61SC/620E 



CHANGE T (Cont'd) 

age M2, Figure 1-5: 

Replace the entire figure with Figure 

Page M3, Figure 1-6: 

Replace the entire figure with Figure iJ-9. 

Pages M4 and 1 15, Parts List for Figure 1-6: 

Change item 18 to 618B-36AT Ring, pot mounting* 
Change the part number for item 52 to 00618-0041. 
Add the following items: 



86, 


08412-20022 


Spacer: HVRS Rec 


87. 


0380-0046, 


Spacer: Rnd. 0*375 in, Ig* 


88. 


0360-0023 


Strip, 7 terminal, 5 ins, 2 gnd 


91. 


2190-0010 


Washer, Ext locX for no.8 screw 


106. 


0380-0013 


Spacer, 1/4 in. od, 1 in* Ig. 



Change item 105 to 2380-0007 Screw, Fillister head, 6-32 thd, 1-1/4 in. Ig* 
Change item 118 to 2360-0207 Screw: Machine 6-32 x 0.87, 

Delete items 120 and 122. 



CHANGE U 

Page M8, Parts List for Figure 1-8: 
Change item 12 to 620A-36H, 



CHANGE V 

Page 5-37/5-38, Figure 5-31: 

Change potentiometers R412 and K512 to 26K. 

Change YR801 to 7,15V, 

Change Q1 to 1850-0098* 

Page 6-3 and 6-4, Table 6^2: 

Change R412 and R512 to 2100-1472 R:VAR COMP 25K OHM 30% LIN 1/8W. 
Page 6-5, Table 6-2: 

Change VRSOl to 1902-0074 DIODE ZNR 7,15V 5% DP-7 PD-0.4W. 

Paee 6-7, Table 6-2: 

Change Q1 to 1850-0098 TRANSISTOR PNP CE CHIP TO-3 P0-9OW, 



IMO 
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Klystron Assembly and Drive Mechanism (P/0 Chang* 



Manual Changes 



Model 618C/620B 
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■g ‘ II 9. HP Model 620B S.H.F. Signal Generator, Klystron Assembly and Drive Mechanism (P/0 Change T) 



MANUAL cwirtrir^ 



SHF SIGNAL GENERATOR 



- MANUAL IDENTIFICATION “i 

Morfel Number: 618C/620B 
Date Printed: April 1980 
Part Number: 00618^90029 



This supplement contains important information for conecting manual errors and for adapting the manual to 
instruments containing improvements made after the printing of the manuaL 



To use this supplement: 

Make all ERRATA corrections 



Make all appropriate serial number related changes indicated in the tables below. 



G1 

Serial Prefix or Number^ 


ic 

Make Manual Changes — ^ 


1740A 


i 


1824A 


1.2 


19UA 


1-3 


2031A 


1-4 







► NEW ITEM 



620B 



174SA 


1 


182GA 


1.2 


1914A 


1-a 


2040A 


1-4 







ERRATA 

Page 3-7, Figure 3-5: 

Add the following note: 

SYNC IN should not be used when the MOD. SELECTOR is in the + EXT. positiori. Spurious output 
may result. 

Page 5-2, First table: 

Change 5*653-5.7057 GHz to 5.643—6*757 GHz 
Page 5'3, Figure 5-3: 

Add a 20 dB attenuator at the input of the frequency counter. 

Page 5-19, Paragraph h {column one): 

► Change information inside the first set of parentheses to (approximately 8*9 GHz for the 620B and 
4.2 GHz for the 6180. 

Page 5-23: 

Add the following paragraphs: 

5-104. FACTORY SELECTED EBWPDNENTS 

5-105, The following paragraphs explain how to choose the values of selected components. These 
components are designated by an asterisk (*) on the schematic and parts list. 



5- 106. SELECTING R157 

6- 107. Selected for minimum detected pulse width measured at the RF OUTPUTS when pulse 
modulating the Generator, If a minimum pulse width of 0,5 ps cannot be obtained, change R157 to 
a lower value. The value should be between lOOOfl and 22000. 

NOTE 



cbanRe supplemeiils aji* i-pvtsed afi often n^cf^s^ary lo k'eep manuals as current and accurau- a,s possible. 
Hewti'tt-Piicl^ard recommends that you periodicaUy requi‘st the latest edition of this supplement. Free copies are available 
from all HP offices. When requesting copies quote the manuaJ identification infortnalion from your supplement, or the model 
number and print date from the title paite of the manual* 



6 December 1982 
10 Pages 



r/rnt HEWLETT 
PACKARD 



PrmtedI in U.S.A. 



Model 618C/620B 



00618^9002^ 



ERRATA {Confd) 



ge 5-23 (cont*d): 

5-108. SELECTING CR70I 

5-109. The zener voltage of CR701 is selected so that the voltage on the plate of VR701 is more 
negative than '^1020 Vdc with the MOD SELECTOR set to OFF. The range of CR701 is 100 to 120 
volts (120 volts nominal). 

NOTE 

CR701 should be selected each time V7?701 is replaced. 

Page 5-3L Figure 5-28: 

Add CR103 to the R169 connection for the 620B as follows: 

CR103 Anode — junction of TBl(l) and R169. 

CR103 Cathode — connection to the TBl side of R1 77. 

Change R603 to 1470. 

Delete the R523 (AF) wiper connection to ground. Connect the wiper to the junction of R523 and R627. 
Add R527 to Reference Designators table. 

When the changing of R523 is necessary the recommended replacement is listed in Change 4. 



(620B Only) Page 5-31/5*32, Figure 5*28: 

Change the color code of the wire connected to the wiper of R168 from green 



(^^^ to brown CD- 



Page 5-33/5-34* Figure 5-29 (Schematic and Component Identification): 

Change voltage on ViOl pin 6 to ^240V. Change (on Component Identification, AlOOO) C342 to Cl43. 
Change (on Component Identification, A900) C142toCl43 and C143toC144. 



'’age 5-35, Figure 5-30 (Schematic and Component Identification): 

Change Rl57 to Rl57*. 

Add the following note at the bottom of the page: 

^Selected value. See paragraph 5-106 for selection procedure. 

Change (on Component Identification, A900) Cl42 to Cl43 and Cl 43 to Cl 44. 

Page 5*37, Figure 5-31 (Component Identification): 

Show (on Component Identification A800) the wire colors attached to the pins as listed in the following table: 
Change (on Component Identification A900) Cl42 to Cl 43 and C143 to Cl44). 



Pin Number 


Wire Color 


PinNymber 


WireCalor 


1 


_ 


16 


violet 


2 


— 


17 


violet 


3 


yellow 


18 


violet 


4 


yellow 


19 


violet 


5 


pink 


20 


— 


6 


pink 


21 


white/green 


7 


white/red 


22 


white 


8 


red 


23 


white/violet 


9 


— 


24 


green 


10 


red 


25 


brown 


11 


red 


26 


white/yellow 


12 


orange 


27 


green 


13 


orange 


28 


white/ black/grey 


14 


— 


29 


white 


15 




30 


grey 



2 



'/Model 618C/620B 



00618^90029 



CHANGE t 

■^age 4*7^ paragraph 4*36: 

Add the following information. 

CRT04 is selected for optimum tuning range of R706. CRT 06 is selected for optimum tuning range of RT07. 
R709 adjusts the leading edge of the modulation pulse. 

Page 4*7: 

Replace Figure 4-11 with the following figure , 




Figure 4-11. Schematic of Klystron Modulator (61BC, Change 1) 

Pages 4*7 and 4*8, paragraph 4<37: 

Add the following information. 

Zener diode CR704 is selected for optimum tuning range of R706. R709 adjusts the leading edge of the 
modulation pulse. 

Replace Figure 4-12 with the following figure. 



5 



Model 61SC/620B 



0061B-90029 






CHANGE 1 (Cont'd) 
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Figure 4-22, Schewuitic of Klystron Modulator (S20B, Change 1) 



Pages 5-6 and 5-7, paragraph 5-30: 

In step c, change “approximately 15 mA** to “nominally 15 mA’* 

Add the following instructions after step c. 

Select the value of CR706 as high as possible to obtain proper cathode current. A 4.22V zener diode is typical. Adjust 
R707 almost fully counterclockwise. This will generally result in the best pube shape (refer to Figure 5-8a). Increasing 
zener voltage will raise the range of current adjustment. Refer to Table 5 *2 a for the HP part number for various zener 
voltages within the allowable range. 
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/^odel 618C/620B 



00618-90029 



/ 



CHAfyOEl (Corifd) 

Pages 5*6 and 5*7, paragraph 5-30 (cont’d): 

To select the value of CR704, tune the 61 8C above the frequency where the microswitch is actuated. Measure klystron 
beam current with R706 and R700 set fully counterclockwise. The minimum current should be about 25mA. If the 
minimum current is not correct, change the value of CR704 to obtain proper minimum current. A 7.5V zener is typical. 
Decreasing zener voltage will decrease klystron beam current. Use Table 5-2a to fmd the HP part number for various 
Zener voltages within the allowable range. Adjust the beam current to get minimum pulse jitter consistent with best 
pulse shape. Beam current should be kept below 28mA. If necessary, 'rotate R709 clockwise to reduce jitter. Keep 
R709 as far counterclockwise as possible to maintain the best possible pulse shape. 



Table 5-2a. CR704 and CR706 Selection Guide 



Zener Voltage 


HP Part Number 


3,16V 


1902-3036 


3.48V 


1902-3048 


3.8SV 


1902-3059 


4,22V 


1902-3070 


4.64V 


1902-3082 


5,11V 


1902-0041 


5,62V 


1902-3104 


6.19V 


1802-0049 


6.81V 


1902-0048 


7.50V 


1902-0064 


S,25V 


1902-3139 


9.09V 


1902-3149 


10 ,0 V 


1902-0025 


ll.OV 


1902-3171 


12.1V 


1902-3182 


13.SV 


1902-3193 


14.7V 


1902-3203 


16.2V 


1902-0184 



Pages 5*6 and 5^7, paragraph 5*30 (cont’d) : 

Change step f to read as follows: 

Adjust R 170 and R709 for best compromise between pulse shape and jitter. The best pulse shape generally occurs 
with R709 adjusted fully ccw. 

Add the following instruction to step m. 

If necessary, readjust R709 for optimum pulse shape and minimum acceptable jitter. 

Pages 5*7 to 5-9, paragraph 5-32: 

Add the following instructions to step d. 

To select the value of CR704 the 620B can be tuned anywhere in the frequency band. Measure klystron beam 
current with R706 and R709 set fully counterclockwise. The minimum current should be about 25mA. If the 
minimum current is not conect, change the value of CR704 to obtain proper minimum current. A 7.5V zener 
is typical. Decreasing zener voltage will decrease klystron beam current. Use Table 5*2a to find the HP part 
number for various zener voltages within the allowable range. Adjust the beam current to get minimum pulse 
jitter consistent with best pulse shape. Beam current should be kept below 28mA, If necessary, rotate E709 
clockwise to reduce jitter. Keep R709 as far counterclockwise as possible to maintain the best possible pulse 
shape. 
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Model 61SC/620B 



00618^90029 



CHANGE f (Cont'd) 

ge 5-7 to 5^9, paragraph 5-32 (continued): 

Add the following instructions to step q. 

Adjust R709 to obtain optimum pulse shape with minimum acceptable jitter. In some cases to minimize jitter, 
it might be necessai^^ to allow slight overshoot of the leading edge (see Figure 5'Sa). The best pulse shape 
generally occurs with R709 adjusted fully ccw. 

Page 5-31, Figure 5-28: 

Replace component identification photograph for A700 with the following photograph. 
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Component Identification^ A 700 

Replace appropriate parts of schematic with the following partial schematic. 

Also on schematic, change note 1 and the asterisk note (^) to read as follows. 

1. R707, CR706, and S103 are included in 618C's only; omitted in 620B’s. 

Factoiy’ selected part; typical value shown (typical value for CR704 on 620B's is 7*5 V). 



Continued . 
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Model 618C/620B 
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CHANGE 1 (Cofit'd) 

dC Only) Page 5-31/6-32, Figure 5-28; 

Change the color code of the wire connected to the wiper of R168 from green (53 to brown (13 . 



Page 6-4, Table 6-2: 

Add CR704 3902-3182 CDO DIODE ZENER 12.1V 5% DO-35 PD - 0.4W. 

Add CR705 1902-3070 CD5 DIODE ZENER 4.22V S% DO-35 PD - 0.4W, 

Add CR706 1902-3104 CD6 DIODE ZENER 5.62V 5% DO-35 PD ~ 0:4W. 

Add L701 9100-1657 CD8 INDUCTOR RF-CH-MLD 1.5 MH 5% ,23D x .57 LG. 
Change R706 to 2100-0567 CDO RESISTOR-TRMR 2K 10%CTOP-ADJ 1-TRN. 
Change R707 to 2100-3211 CD7 RESISTOR-TRMR IK 10% CTOP-ADJ 1-TRN- 
Add R709 2100-3252 CD6 RESISTOR-TRMR 5K 10% C TOP-ADJ 1-TRN. 



CHANGE 2 

Page 6-7, Table 6-2: 

Replace the fuscholder listing (below FlOl) wiUi the following: 

2110-0564 FUSHEH OLDER BODY 12A MAX; 250V MAX 28480 2110-0564 
2110-0565 FUSEHOLDER CAP BAYONET; 12A 250V MAX 28480 2110-0565 
2110-0569 NUT-HEX, PLASTIC 28480 2110-0569 
1400-0090 WASHER: RUBBER 5/8” OD 00000 OBD 

'HANGE3 

.gel -2, Table 1-1: 

Replace the Sync Out Sijnals, and External Pulse Modulation specifications with the following: 

Sync Out Signals; Simultaneous with RF pulse, positive. In advance of RF pulse, positive, variable 3 to 300 micro- 
seconds. (Better than 1 microsecond rise time and 20 to 100 volts amplitude into 1,000-ohm load.) 

External Pulse Modulation: Pulse requirements: amplitude from 15 to 70 volts peak positive or negative, width 0.5 to 
2,500 microseconds. 

Page 5-3, Paragraph 5-19: 

Replace steps cand h with the following: 

c. Adjust Pulse Generator for a +15V peak, 1000-Ha output with a pulse width of 0.5 fis. 
h. Adjust Pulse Generator for +15V peak output. Display should be the same as in step g. 



changed 

Page 5-31/5-32, Figure 5-28: 

Change R523 to 500K. 

Page 5-33/34, Figure 5-29: 

Add C150 56 pF connected from VlOl-pin 7 to pin 8. 

Page 6-7, Table 6-2; 

Add C150, 0140-0191, Check Digit 8, CAPACITOR-FXD 56 PF ±5% 300VDC. 



e 6-8, Table 6-2; 

Change R523 to 2100-2736 CD9 RESISTOR-VAR CONTROL C 500K 20% LIN. 
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